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Signal  Office,  War  Department. 

Washington  City,  October  10, 1885. 

Sib  :  I  have  the  honor  to  submit  herewith  my  report  upon  the  work 
of  the  Signal  Service  daring  the  fiscal  year  ending  Jane  30,  1885. 

INSTRUCTION. 

The  courts  of  instruction  pursued  at  Fort  Myer  has  been  enlarged 
and  otherwise  improved,  and  it  now  provides  for  the  theoretical  and 
practical  instruction  of  officers  and  men  of  the  Signal  Service  in  the 
duties  required  of  the  Signal  Corps  in  time  of  war.  It  is  the  theory 
that  all  connected  with  the  corps  shall  be  constantly  available  for  all 
branches  of  military  service  for  which  the  Signal  Corps  is  maintained. 
The  signal  corps  and  telegraph  train  is  now  recognized  by  all  foreign 
powers  as  most  essential  in  modern  warfare.  In  active  service  the 
duties  require  the  men  to  be  mounted  and  the  trains  must  be  moved 
by  horses.  During  the  past  two  years  not  one  animal  has  been  at  my 
command,  available  for  this  mounted  instruction.  The  field  train 
should  be  fully  equipped  in  order  that  the  men  may  be  taught  to  ride 
and  manoeuvre  a  telegraph  train  in  the  field. 

Daring  the  year  ending  June  30, 1885,  five  officers  and  thirty-six  men 
received  instruction  in  the  regular  course  of  military  signalling  at  Fort 
Myer.  In  May,  1885,  a  system  of  field  practice  was  inaugurated  for 
officers  and  men  on  duty  at  the  Chief  Signal  Office,  as  follows : 

Two  details,  one  officer  and  one  enlisted  man  each,  are  made  daily 
for  practice  in  all  kinds  of  military  signalling,  including  the  heliograph, 
field  telephones,  and  telegraphs,  and  for  instruction  and  practice  in 
military  surveying,  field  sketching  and  mapping.  All  officers  on  duty 
in  the  office  of  the  Chief  Signal  Officer,  excepting  the  officers  in  charge 
of  the  Property  and  Disbursing  and  Indications  Divisions,  are  required 
to  take  this  field  practice.  The  details  of  officers  are  made  in  rotation, 
from  a  roster  containing  the  names  of  all  the  officers  available.  The 
practice  is  conducted  under  the  personal  direction  of  the  Chief  Signal 
Officer.    Officers  are  required  to  furnish  their  own  transportation. 

On  June  18, 1885,  a  division  of  Military  Signalling  was  established 
under  charge  of  an  officer,  whose  duties  are  as  follows : 

The  care  and  improvement  of  the  field  telegraph  traiu,  heliograph, 
knapsack-telephone  and  telegraph,  and  signal  apparatus  in  general: 
the  preparation  of  a  manual  for  instruction  in  military  signalling  and 
management  of  the  field-telegraph  train ;  and  the  supervision  of  the 
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theoretical  and  practical  instruction  in  signalling  of  officers  and  en- 
listed men  at  Fort  Myer  and  at  this  office.  To  collate  all  information 
possible  from  American  and  foreign  sources  in  relation  to  the  foregoing 
subjects. 

When  necessary  for  practice  or  experiment,  this  officer  should  have 
the  use  of  trains  and  signal  apparatus  and  equipment  at  Fort  Myer. 

During  the  coming  year  it  is  intended  to  replace  the  old  and  worn- 
out  signal  equipments,  now  in  use  by  the  Signal  Corps  and  at  military 
posts,  with  new  and  approved  appliances  for  visual  signalling.  Some 
slight  progress  was  made  in  this  direction  during  the  months  of  May 
and  June.  A  small  manual  for  instruction  of  officers  and  men  in  sig- 
nalling is  in  course  of  preparation. 

It  is  the  intention,  also,  to  have  constructed  a  section  of  field-tele- 
graph train  similar  to  the  field  train  now  used  by  the  Swedish  govern- 
ment, the  wagons  of  which  are  smaller  and  lighter  than  those  now  used 
by  the  Signal  Corps,  and  are  therefore  better  adapted  to  the  rougher  roads 
iii  this  country.  Some  of  the  wagons  are  at  present  being  constructed. 
The  pressure  of  the  constantly  increasing  and  expanding  meteorologi- 
cal duties  of  the  bureau  has,  since  1870,  caused  the  purely  military 
duties  and  responsibilities  of  the  corps  to  be  somewhat  neglected,  but 
it  is  now  proposed  to  remedy  this  by  vigorous  study  of  the  theory  and 
practice  of  the  art  of  military  signals.  It  is  proposed  during  the  coming 
year  to  erect  two  permanent  military  signal  stations  with  a  good  range 
between  them  of  about  fifteen  miles,  and  to  equip  them  wiln  the  latest 
and  most  approved  apparatus  for  visual  signalling.  These  stations 
will  be  used  for  practice  and  experiment,  and  will  be  located  with  a 
view  to  use  in  actual  warfare.    The  subject  of  military  signalling  is  at 

}>resent  sectoring  special  attention  in  the  armies  of  Europe,  and  no 
abor  or  expense  is  spared  in  perfecting  their  equipments  and  field-tele- 
graph trains. 

The  annual  report  of  the  officer  in  charge  of  Fort  Myer,  to  which 
special  attention  is  invited,  accompanies  this  report  as  Appendix  No.  1. 

During  the  year  four  officers  completed  the  course  at  Fort  Myer,  in- 
cluding a  theoretical  and  practical  course  in  cavalry  tactics,  customs 
of  the  service,  manual  of  signals,  cipher  manual,  military  surveying,  elec- 
tricity, and  electric  telegraph.  Thirty-one  enlisted  men  were  instructed  . 
in  military  signalling,  telegraphy,  elementary  meteorology,  and  in  their 
duties  ae  soldiers  and  observers  of  the  Signal  Service. 

In  addition  to  the  above,  a  course  of  instruction  for  officers  charged 
with  the  preparation  of  weather  predictions,  the  announcement  of  ap- 
proaching frost,  and  the  ordering  of  storm  signals  has  been  enlarged,        4 
and  now  embraces  a  course  of  lectures  by  the  most  distinguished  pro- 
fessors of  meteorology  in  this  country. 

A  course  of  instruction  in  military  surveying,  field  sketching  and  ,' 
topographical  drawing  has  also  been  added,  with  a  view  of  increasing  . 
the  efficiency  of  signal  officers  in  time  of  war. 

It  is  my  intention,  in  time,  to  have  all  officers  of  the  Signal  Corps        ! 
instructed  in  meteorology,  but  at  present  it  is  necessary  to  rely  in  part 
upon  the  services  of  officers  detailed  from  the  line  of  the  Army,  who 
have,  by  long  experience,  becope  proficient  in  the  most  important  duties 
of  this  service.    There  are  officers  of  the  line  who  have  been  connected 
with  the  service  some  fourteen  years,  to  whom  the  service  and  the        ! 
country  owe  a  great  deal,  who,  in  fact,  have  done  the  greater  portion  of       ] 
the  work  which  makes  the  service  a  necessity,  and  who  ought  to  be  re- 
tained in  the  corps,  and  it  is  believed  that  Congress  during  the  coming 
session  will  recognize  the  importance  of  retaining  these  officers  of  long 
experience  permanently  with  the  corps. 
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The  study  of  meteorology  is  greatly  stimulated  by  the  work  of  the 
Signal  Service,  and  the  popular  interest  in  this  subject  has  induced 
many  of  the  colleges  to  add  a  course  of  instruction  in  meteorology  as  a 
part  of  the  collegiate  course.  At  many  of  these  colleges  young  men 
learn  of  the  field  of  usefulness  which  the  Signal  Corps  offers,  and  from 
this  source  the  service  has  obtained  many  excellent  recruits. 

In  some  cases  lectures  have  been  delivered  during  the  year  by  pro- 
fessors and  enlisted  men  of  the  service.  To  meet  the  demands  lor  text- 
books on  meteorology  growing  out  of  the  increased  interest  in  this  sub- 
ject, I  directed  Prof.  William  Ferrel,  Assistant,  to  prepare  a  work  that 
would  comprise  the  best  and. most  useful  parts  of  all  scientific  papers 
which  have  been  published.  %  This  paper  will  be  found  in  Appendix 
No.  71. 

This  treatise  contains  the  most  appropriate  and  important  of  the 
various  meteorological  papers  of  original  research  on  the  subject  of 
meteorology,  presented  by  more  popular  methods,  better  adapted  to 
learners  than  the  methods  in  the  original  papers  in  which  it  was  gen- 
erally supposed  that  the  reader  was  familiar  with  what  had  beeu  pre- 
viously published.  This  valuable  work  when  issued  will  meet  the  wants 
of  the  colleges  of  the  country  by  supplying  a  text-book  containing  the 
most  advanced  researches,  and  it  is  earnestly  recommended  that  pro- 
vision be  made  for  its  immediate  publication. 

Prof.  Cleveland  Abbe,  Assistant,  is  charged  with  the  preparation  of 
a  treatise  ofc  the  theory  of  instruments  used  in  meteorology,  which,  when 
completed,  will  serve  as  a  valuable  text-book  for  those  wishing  to  pursue 
the  study  of  meteorology.  Arrangements  have  been  made  for  the  com- 
pletion of  an  elementary  text-book  intended  for  the  use  of  normal  and 
high  schools.  These  valuable  works  will  be  completed  during  the  cur- 
rent year,  and  the  office  should  be  provided  with  the  aecessary  means 
for  their  prompt  publication. 

The  translation  of  valuable  papers  on  temperatures  and  storms  by 
Bagona  and  Wild,  are  appended.  For  the  former  I  am  indebted  to  the 
politeness  of  Bev.  G.  M.  Widman,  S.  J.,  Saint  Charles  College,  Grand 
Coteau,  Louisiana. 

The  preparation  of  translation  of  important  treatises  on  meteorology 
has  been  made,  and  other  translations,  giving  the  most  recent  and  re- 
liable results  bearing  upon  the  science  of  meteorology,  will  be  completed 
during  the  coming  year. 

The  enlistment  of  young  college  graduates,  with  a  view  of  making 
them  observers  of  the  Signal  Service,  has  been  continued  during  the 
year  with  gratifying  results. 

This  plan  of  securing  for  the  service  men  of  education  and  general 
intelligence  has  now  been  in  operation  four  years,  and  of  the  three 
hundred  and  nine  enlistments  made  during  that  time,  eighty-six  were 
college  graduates.  These  young  men  are  first  placed  under  instruction 
and  fitted  for  station  service,  and  those  showing  capacity  for  special 
work  are  selected  and  instructed,  with  a  view  of  qualifying  them  for  the 
scientific  work  of  the  service. 

INDICATIONS. 

The  weather  forecasts,  based  upon  tri-daily  telegraphic  reports,  have 
been  regularly  issued  during  the  year  and,  as  an  evidence  of  their  prac- 
tical value,  they  now  form  an  important  item  of  news  for  the  associated 
press  of  the  country.  In  a  number  of  cases  the  daily  papers  are  fur- 
nished with  special  forecasts  to  satisfy  the  demands  of  the  public,  and 
this  office  has  beeu  called  upon  daily  to  furnish  special  predictions  in  the 
interest  of  commerce,  agriculture,  and  special  trades. 
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The  most  important  new  feature  of  the  indication  work  daring  the 
year  has  been  the  large  increase  in  special  indications  for  particular 
localities.  These  special  forecasts  are  made  daily  at  1  a.  m.  and  10  a.  m., 
for  the  succeeding  day,  for  the  principal  centres  of  population,  for  lines 
of  railroads  and  States,  and  are  sent  by  special  message  to  Signal  Service 
observers,  directors  of  State  weather  services,  railroad  officials,  and 
editors,  for  the  information  of  the  public.  At  the  close  of  the  year  this 
office  was  sending  out  regularly  twenty-nine  of  these  special  messages, 
in  addition  to  the  regular  indications,  as  follows : 

AT  MIDNIGHT. 

To  J.  F.  Boyd,  Chambersburg,  Pa.,  railway  signals. 

To  T.  B.  Hutchinson,  York,  Pa.,  railway  signals. 

To  Professor  Thomas,  Columbus,  Ohio,  railway  signals. 

To  Professor  Mell,  Auburn,  Ala.,  railway  signals. 

To  observers,  Boston,  Mass.,  and  New  Haven,  Conn.,  indications  for 
New  England,  to  be  displayed  throughout  that  district  by  system 
of  flags. 

To  editors  of  u  Richmond  Dispatch,"  "  Baltimore  Sun,*  "  Washing- 
ton Post,"  " Republican,"  "Journal,"  "Herald,"  "Chronicle," 
"  Capital,"  and  "  Gazette,"  for  those  cities  and  vicinities. 

To  observers,  Albany,  Buffalo,  Chicago,  Cincinnati,  Indianapolis, 
Louisville,  Milwaukee,  Saint  Ltiuis,  and  Toledo,  forthos^citien  and 
vicinities. 

To  observer,  Jacksonville,  Fla.,  for  northern  Florida. 

To  observer,  Detroit,  Mich.,  for  Detroit  and  southeastern  Michigan. 

To  R.  B.  Gemmell,  Topeka,  Eans. 

To  W.  L.  Cayle,  Springfield,  Mo.,  and  observer,  Leavenworth,  Kans., 
for  Kansas,  Indian  Territory  and  western  Missouri. 

AT  10  A.    M. 

To  observer,  Omaha,  Nebr.,  for  Omaha  and  vicinity. 

To  observer,  Little  Rock,  Ark.,  for  State  of  Arkansas. 

To  observers,  Augusta,  6a.,  and  Atlanta,  Ga.,  for  State  of  Georgia. 

The  number  of  these  messages  is  increasing  daily,  and  to  satisfy  the 
wants  of  the  public  it  is  probable  that  the  general  indications  will  be 
made  for  individual  States  and  not  for  large  districts,  as  they  are  now 
prepared. 

The  special  bulletin  has  been  issued  daily,  except  Sundays,  at  10  a. 
m.  This  bulletin  contains  a  more  general  account  of  the  meteorological 
conditions  than  it  is  possible  to  express  in  the  limited  space  allotted  to 
indications.  It  informs  the  public  of  approaching  cold  waves,  storms, 
frosts,  extreme  temperatures,  etc.,  and  contains  forecasts  of  the  weather 
applicable  to  the  succeeding  thirty-two  hours,  or  the  following  day. 
When  practicable,  the  Indications  Officer  is  required  to  make  special 
weather  forecasts  for  selected  districts,  at  midnight,  applicable  to  the 
succeeding  forty -eight  hours.  With  a  view  of  giving  the  people  of  the 
Pacific  Coast  the  full  benefits  to  be  derived  from  the  Signal  Service, 
special  indications  are  now  prepared  for  the  districts  on  the  Pacific 
Coast  by  an  experienced  officer  stationed  at  San  Francisco. 

The  following  tables  show  the  percentage  of  accuracy  of  the  indica- 
tions during  the  year.  Each  forecast  of  the  several  meteorological 
elements  is  carefully  compared  by  the  Indications  Board  with  the  con- 
ditions actually  occurring  during  the  time  for  which  the  forecast  waa 
made.    The  rules  by  which  these  percentages  have  been  computed 
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have  been  revised,  and  the  use  of  ambiguous  language  in  the  indica- 
tions prohibited.  With  these  improvements,  the  wonting  of  the  indi- 
cations, and  the  rigid  manner  of  determining  the  accuracy  of  predic- 
tions, I  anticipate  still  further  improvements  in  the  work  of  this 
division. 

An  increase  of  stations  in  the  West  and  Northwest  and  in  British 
America  would  lead  to  still  farther  improvement  in  this  important 
branch  of  the  Signal  Service  work.  The  reports  received  from  stations 
located  on  the  sea-coast  telegraph  line  are,  in  some  cases,  of  special 
value  in  preparing  the  storm  warnings,  and  the  benefits  thus  derived 
warrant  the  expenditures  necessary  not  only  to  maintain  this  line,  but 
to  extend  it  along  the  Atlantic  Coast  from  Nantucket  to  Florida. 


Percentages  of  indications  verified  for  the  gear  ending  June  30, 1885. 
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The  indications  for  the  districts  named  in  the  above  table  were  for 
character  of  weather,  direction  of  winds,  and  changes  of  atmospheric 
temperature  and  pressure. 

The  following  table  shows  the  percentages  of  verifications  for  the 
Pacific  Coast  regions,  the  predictions  from  July  1, 1884,  to  April  9, 1885, 
being  for  character  of  weather  only,  and  were  made  at  the  office  of  the 
Chief  Signal  Officer ;  those  made  after  April  9, 1885,  are  for  character 
of  weather,  direction  of  wind  and  temperature,  and  were  made  at  San 
Francisco,  by  the  officer  in  charge  of  the  Pacific  Coast  Division  of  the 
Signal  Service : 

Percentages  of  verifications  for  the  Paefie  Coast  regions  for  ike  months  given. 


Pedfle  Coaot  Region. . 
Kiddle  Pnei6eConet  Region 
Pneiflo  Coaet  Region. . 


Monthly  erengee 


t 


67.1 
98.4 
98.4 


94.6 


2664. 


I 


O 


88.91 
100.0 
100.0 


94.6 


83.8 
90.8 
98.3 


90.8 


86.6 
89.2 
86.7 


85.4 


81.2 
90.8 
91.7 


87.9 


76.2 
79.8 
76.6 


78.2 


P 
I 


77.7 
70.6 
84.8 


76.7 


i 


4 

1 


96.0,  80.4 
7a 9  97.8 
97.2,  99.1 


84.2  82.81 
7&2  85.7 
86.6  95.0 


90.0,  92.31  88.0,  87.7 


85.6,  88.8 
89.81  87.3 
94.4.  92.5 


89.71  87.6 
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The  following  table  shows  the  number  of  cautionary  signals  ordered 
during  the  year  ending  June  30, 1885,  with  the  number  and  percentages 
that  were  justified : 


Month  and 
year. 


1*84. 

July 

August . . . 
September 
October... 
November 
December 

1886. 
January . . 
February. 

March  

April 

Jane 

Total 


Cautionary  signals. 


1 

o 
.a 

a 

0 
ft 


122 
60 
140 
205 
200 
186 

208 
160 


183 
168 
186 


2,082 


1 

a 


i 

a 


97 

28 

01 

148 

182 

161 

185 
150 
284 
140 
04 
110 


1,688 


1 

9 


a 


& 
m 


70.5 
47.5 
66.0 
72.2 
91.0 
86.6 

80.8 
98.8 
87.8 
8L4 
56.0 
88.2 


80.7 


Cautionary  off- 
shore signals. 


i 

•E 

o 

% 

a 

0 


None. 
26 
42 
91 
60 

187 
77 

156 
87 
21 
62 


791 


1 


l 


1 


\ 


!  * 


14     60. 0 


61.6 
78.6 
78  |  85.7 
59  :  85.5 


16 
88 


160 
70 

122 

29 

8 

44 


642 


Cautionary  north- 
west signals. 


i 

J 

a 


90.4 

90.0 

78.2 

78.4 

88.1 

71.0 

81.2 

None. 

None. 
None. 
41 
None. 
None. 

None. 
None. 
None. 
None. 
None. 
None. 


41 


i 


i 


20 


20 


1 


£ 


* 


t 

•a 

I 

a 

g 

1 


48.8 


145 

59 

166 


48.8 


291 
255 


237 
424 
220 
189 
197 


* 

0 

I 


0 

3 


in 

28 
107 


260 


854 

220 
856 

178 
102 
168 


2,864      2,801 


0 
04 


76.6 
47.5 
64.6 
70.1 
89.4 
86.8 

3l8 
84.0 
80.9 
54.0 
82.7 


80.8 


Of  the  total  number  of  cautionary  off-shore  signals  displayed,  740,  or 
93.6  per  cent^were  justified  as  to  direction,  and  675,  or  85.3  per  cent., 
were  justified  as  4o  velocity. 


COLD- WAVE  SIGNALS. 


The  following  table  shows  the  number  of  cold- wave  signal  displays, 
with  the  number  and  percentages  justified: 


Month, 


1884-Jnly 

August  — 
September. 

October 

November . 
December . 

1885— January . . . 


4 


13 


8 

74 

108 

176 

246 


i 

II 
Is 


2 

57 
106 
184 


h 

n 


26.0 
77.0 
98.1 
76.1 
91.9 


Month. 


March 


Total 


i 


fe 


145 
80 
76 


129 
70 


815 


h 


89.0 
87.6 
86.8 
75,8 


Of  the  946  cold- wave  signals  displayed  during  the  year,  815,  or  86.2 
per  cent.,  were  justified. 

The  work  in  this  important  division  of  the  office  requires  special 
study  and  experience  to  insure  the  best  results,  and  the  assistants  who 
are  required  to  make  these  deductions  should  devote  their  whole  time 
to  meteorological  study.  The  force  available  for  the  work  is,  however, 
so  limited  as  not  to  admit  of  such  assignments.  The  assistants  who 
have  had  the  most  experience  in  the  preparation  of  weather  forecasts 
axe  officers  detailed  from  the  line  of  the  Army,  and  if  this  service  is  to 
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be  maintained  it  should  not  be  deprived  of  the  services  of  these  officers, 
who  have  shown  by  experience  that  they  are  competent  to  perform  this 
important  work. 

In  Appendix  No.  2  will  be  found  the  rules  and  regulations  relating 
to  the  Indications  Division. 

Appendix  No.  3  gives  the  report  of  the  officer  in  charge  of  the  Pacific 
coast  weather  service. 

STATIONS. 

The  number  of  stations  in  operation  June  30,  1885,  in  the  United 
States  was  four  hundred  and  eighty-nine.  These  include  the  telegraph 
stations,  printing  stations,  display,  special  river,  cotton  region,  sunset, 
and  eight  repair  stations.  In  addition,  reports  are  received  from  twen- 
ty-five Canadian  stations,  by  the  co-operation  of  the  Canadian  Meteor- 
ological Service.  Telegraphic  reports  are  received  at  this  office  daily 
from  one  hundred 'and  sixty  stations. 

During  the  year  sixteen  full  reporting  stations  have  been  established 
and  two  discontinued.  In  addition  to  reports  received  from  regular 
stations,  three  hundred  and  seventy-five  voluntary  observers  and  Army 
surgeons  at  fifty-two  military  posts  have  furnished  monthly  reports, 
which  have  been  used  in  preparing  the  current  publications  of  this 
office.  The  office  has  continued  to  co-operate  with  foreign  observers 
in  collecting  simultaneous  meteorological  reports,  and  in  this  work  re- 
ports hav^  been  received  from  three  hundred  and  thirty-three  foreign 
stations  and  five  hundred  and  sixty-five  naval  and  merchant  marine 
vessels. 

Beports  received  from  the  above  stations  have  been  carefully  com- 
pared and  tabulated  for  publication,  and  these  tables  contain,  not  only 
the  results  of  observations  taken  during  the  current  veaf,  but  in  some 
cases,  the  means  of  the  several  meteorological  elements  from  observa- 
tions taken  since  the  establishment  of  the  Signal  Service.  The  meteor- 
ological tables  accompanying  this  report  have  been  so  arranged  as  to 
give  a  complete  meteorological  history  of  each  station.  The  weather, 
temperature,  and  rainfall  tor  each  month  of  the  current  year  may  be 
readily  compared  with  the  normal  weather,  temperature,  and  rainfall, 
and  the  effect  of  abnormal  atmospheric  conditions  upon  agricultural 
products  may  be  determined.  The  report  of  the  officer  in  charge  of 
the  Stations  Division  will  be  found  in  Appendices  from  No.  4  to  61, 
inclusive. 

SIGNAL   SERVICE   AGENCIES. 

Signal  Service  agencies  have  been  maintained  in  New  York  City,  Phil- 
adelphia, and  Boston  since  November,  1884,  with  a  view  of  increasing 
the  usefulness  of  the  Signal  Service  to  the  merchant  marine,  to  secure 
a  greater  number  of  meteorological  observations  taken  at  sea  by  mer- 
chant vessels,  to  insure  uniformity  in  the  methods  of  making  the  ob- 
servations, and  to  familiarize  shipmasters  with  the  signals  displayed 
by  this  service  to  indicate  the  approach  of  dangerous  storms. 

The  work  assigned  to  this  new  division  of  the  office  has  been  carried 
forward  with  gratifying  results  under  the  immediate  charge  of  Sergt. 
H.  J.  Penrod,  Signal  Corps,  U.  S.  A.,  whose  report  is  given  in  Appen- 
dix No.  62. 

TELEGRAPH  DIVISION. 

The  regular  tri-daily  cipher  weather  reports  were  received  during  the 
year  over  the  wires  of  the  Western  Union,  International  Ocean,  Florida, 
Gulf  Coast,  and  Northwestern  Telegraph  Companies. 
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One  million  six  hundred  and  thirty-nine  thousand  cipher  words  of 
weather  reports  were  received  at,  and  sent  from,  this  office  daring  the 
year.  Seventy  thousand  two  hundred  and  twenty  five  telegrams,  other 
than  weather  reports,  were  sent  and  received  during  the  same  period. 

On  account  of  the  reduced  rates  for  Government  telegrams,  including 
the  reports  sent  over  circuits,  the  service  was  enabled  to  largely  extend 
the  dissemination  of  weather  reports  and  forecasts  for  the  benefit  of  the 
public. 

8EA-COAST  TELEGRAPH  LIKE. 

This  line  extends  along  the  Atlantic  Coast  from  Smithville,  N.  C,  to 
Gape  Henry,  Va.,  and  from  Chincoteague,  Va.,  to  Sandy  Hook,  N.  J. : 
it  has  proved  of  great  value  to  shipping,  and  affords  a  means  of  rapid 
communication  when  assistance  may  be  required.  Portions  of  this  line 
are  now  used  as  a  telephone  line  by  the  Life-Saving  Service,  and  in 
cases  of  wreck  the  crews  of  life-saving  stations  are  enabled  to  more 
promptly  reach  the  scene  of  the  wreck.  The  value  of  this  line  to  the 
Signal  Service  and  to  the  shipping  interest  of  the  country  is  such  as  to 
require  not  only  a  liberal  appropriation  for  its  maintenance,  but  an 
additional  ^appropriation  for  its  extension  along  the  coast. 

This  service  has  in  a  single  year,  by  means  of  this  line,  saved  prj>p- 
erty  the  value  of  which  exceeded  the  entire  amount  appropriated  for 
the  support  of  the  Signal  Service.  A  contract  has  been  made  for  the 
manufacture  and  laying  of  the  cable  to  connect  Nantucket  with  the 
mainland,  and  it  is  expected  that  telegraphic  communication  will  be 
established  with  this  island  during  the  present  year,  thus  adding  to 
this  service  a  most  valuable  station  for  the  display  of  storm  signals. 

•>       UNITED  STATES  MIIJTABT  TELEGRAPH  LIMES. 

These  lines  have  been  constructed  and  operated  by  the  Signal  Service 
in  unsettled  portions  of  the  country  not  occupied  by  commercial  lines, 
and  it  has  been  the  policy  of  this  service  to  discontinue  these  lines  as 
soon  as  commercial  lines  were  constructed.  The  aggregated  length  of 
military  telegraph  lines  now  operated  by  this  service  is  2,779  miles, 
against  2,805  miles  in  operation  at  date  of  last  report.  The  lines  at 
present  operated  are  distributed  as  follows : 

Department  of  Dakota , 893 

Department  of  the  Missouri 582 

Departments  of  the  Columbia  and  California 512 

Department  of  Arizona 510 

Department  of  Texas 197 

Department  of  the  Platte 85 

Total 2,779 

The  accompanying  map  exhibits  the  various  sections  of  United  States 
military  telegraph  lines  now  in  operation  and  those  abandoned  during 
former  years. 

The  construction  of  the  following  new  lines  has  been  recommended 
by  the  respective  department  commanders,  and  will  be  included  in  the 
estimates  for  the  next  fiscal  year,  viz.,  from  Fort  Gaston,  Cal.,  to  the 
North  Fork  of  Mad  River,  Gal.,  28  miles;  from  Fort  Halleck,  Nov.,  to 
Hal  leek  Station,  Nev.,  12  miles. 

The  lines  have  worked  well,  rendering  valuable  aid  in  military  opera- 
tions, and  those  in  the  Northwest  have  enabled  the  Signal  Service  to 
secure  important  meteorological  reports  from  unsettled  regions  not  oc- 
cupied by  commercial  lines.    I  am  indebted  for  the  liberal  assistance 
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rendered  by  the  department  and  post  commanders  for  aid  in  the  opera- 
tion and  repair  of  these  lines.  As  these  lines  are  operated  for  the  bene- 
fit of  the  Army  at  large,  it  is  recommended  that  legislation  be  secured 
authorizing  the  permanent  detail  of  fifty  enlisted  men  from  the  line  of 
the  Army  for  duty  with  these  lines,  and  the  enlisted  men,  while  so  serv- 
ing, to  receive  extra-  duty  pay  from  the  line  receipts.  A  detailed  report 
of  the  officer  in  charge  of  the  military  telegraph  lines  will  be  found  in 
Appendix  No.  63. 

BOARDS  OF  TRADE. 

This  service  has  continued  its  co-operation  with  boards  of  trade, 
chambers  of  commerce,  and  other  commercial  organizations  in  the  prin- 
cipal cities  throughout  the  country,  and  the  many  applications  received 
from  these  organizations  for  an  increase  of  the  information  furnished 
by  this  service  indicates  the  importance  of  the  work.  These  numerous 
demands  cannot  be  fully  satisfied  with  the  means  at  the  disposal  of  this 
service,  and  the  important  interests  represented  by  these  organizations 
calls  for  a  more  liberal  support  from  Congress.  Many  of  these  organi- 
zations have  appointed  meteorological  committees,  which  have  proved 
important  auxiliaries  to  this  service,  as  they  confer  with  the  Chief 
Signal  Officer  and  give  information  relative  to  the  wants  of  the  par- 
ticular industries  represented,  and  offer  suggestions  as  to  the  best 
means  of  supplying  those  wants.  Inspecting  officers  consult  with  these 
committed  as  to  the  character  of  the  work  performed  by  the  observer 
and  obtain  reliable  information,  which  enables  me  to  determine  whether 
or  not  the  duties,  so  far  as  they  relate  to  distributing  information,  are 
properly  performed.  A  list  of  boards  of  trade  co-operating  with  this 
service  will  be  found  in  Appendix  No.  64*  # 

STATE  WEATHER  SERVICES. 

The  meteorological  services  organized  in  a  number  of  States  have 
continued  to  co-operate  with  the  Signal  Service  with  gratifying  results. 
The  New  England  Meteorological  Society  performed  excellent  service 
in  distributing  the  weather  forecasts  and  special  predictions  for  that 
section  over  railroad,  telegraph,  and  telephone  lines.  The  State  serv- 
ices in  Ohio  and  Alabama  have  likewise  aided  in  distributing  the 
special  predictions  of  this  service  over  the  lines  of  railroad  in  those 
States,  these  predictions  being  telegraphed  from  this  office  to  the  chiefs 
of  the  weather  services  at  midnight.  Similar  arrangements  are  now 
being  made  with  the  chiefs  of  other  State  services  for  a  wider  distribu- 
tion of  the  weather  forecasts  of  this  service.  A  list  of  the  States  in 
which  local  State  services  have  been  formed  will  be  found  in  Appendix 
No.  65. 

MISCELLANEOUS. 
COLD-WAVE  SIGNALS. 

There  is  scarcely  an  industry  which  is  not  more  or  less  affected  by 
the  sudden  and  marked  fall  in  temperature.  This  service  has  long 
appreciated  the  value  of  forecasts  which  would  give  the  public  informa- 
tion as  to  the  approach  of  cold  waves,  but  it  was  not  until  late  in  1883 
that  a  definite  system  was  inaugurated  and  signals  displayed  giving 
warning  of  the  approach  of  these  waves.  This  system  of  warnings  met 
with  immediate  favor  throughout  the  entire  country,  and  the  press,  in 
most  emphatic  terms,  indorsed  the  effort  made  by  the  service.    All 
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brooches  of  agriculture,  extensive  fruit  dealers,  cotton  planters,  offi 
ciqls  of  railroad  companies,  and  others,  expressed  the  greatest  satisfac- 
tion with  the  warnings,  and,  in  many  instances,  individuals  have  pur- 
chased flags  and  displayed  them  in  towns  adjacent  to  Signal  Service 
stations.  Railroads  and  telegraph  companies  have  almost  without  ex- 
ception co-operated  with  the  service  in  distributing  these  warnings 
without  expense  to  the  Government.  All  means  available  are  used  by 
the  service  iu  giving  publicity  to  the  cold-wave  warnings,  that  the 
greatest  benefits  possible  may  result  from  each  forecast.  During  the 
present  year  this  system  has  been  greatly  extended,  the  number  of 
stations  displaying  the  signal  has  been  increased,  but,  owing  to  the 
very  limited  appropriation  made  for  the  Signal  Service  this  office  has 
only  been  able  to  furnish  flags  to  regular  stations  and  to  pay  the  cost 
of  telegraphing  the  warnings.  An  annual  appropriation  of  Ave  thou- 
sand dollars  would  enable  me  to  extend  this  system  of  warnings  over 
the  greater  part  of  the  United  States,  and  the  benefits  which  would 
result  from  such  warning  induce  me  to  earnestly  recommend  that  an 
appropriation  be  made  for  this  branch  of  the  service.  A  detailed  re- 
port, contained  in  Appendix  No.  64,  gives  the  stations  at  which  cold- 
wave  signals  are  displayed  and  evidence  as  to  the  practical  value  of 
these  signals. 

WEATHER  AND  TEMPERATURE  SIGNALS. 

A  system  of  signal  flags  to  indicate  the  changes  in  tempeMture  and 
weather  has  been  greatly  extended  during  the  present  year.  These 
flags  are  extensively  displayed  on  lines  of  railroads  and  at  railroad  sta- 
tions, and  communicate  the  weather  forecast  made  by  this  office  to  many 
who  are  unable  to  procure  the  printed  indications.  A  ftdl  description 
of  these  signals  and  the  extent  to  which  they  have  been  used  is  given 
in  Appendix  "So.  o5. 

RAILWAY  WEATHER  BULLETINS. 

The  Signal  Service  furnishes  the  weather  indications  at  a  fixed  hour 
to  any  railway  company  volunteering  to  transmit  them  over  their  lines 
without  charge  to  the  United  States.  This  system  of  weather  reports 
has  proved  a  most  valuable  adjuncts  the  Signal  Service.  Many  rail- 
road companies  have  generously  extended  their  aid,  and  the  indications 
are  daily  posted  at  hundreds  of  small  towns,  villages,  and  stations 
throughout  the  country,  and  thus  thousands  of  people  are  kept  fully 
informed  as  to  the  probable  conditions  of  the  weather  in  localities  where 
daily  papers  are  not  published.  A  list  of  railroads  co-operating  in  this 
work  will  be  fountl  in  Appendix  No.  56. 

FLOOD  WARNINGS. 

The  system  of  river  observations  and  flood  warnings  of  the  Signal 
Service  has  been  greatly  improved  during  the  present  year. 

In  November,  1884,  special  instructions  were  issued,  in'  pamphlet 
form,  for  the  guidance  of  river  observers  in  erecting  gauges,  taking 
observations,  rendering  reports,  etc.  On  January  1, 1885,  the  special 
river  stations  were  arranged  in  sections  and  placed  in  charge  of  the 
Signal  Service  observers  at  section  centres.  These  centres  are  usually 
located  at  some  important  city  where  the  river  reports  in  the  vicinity 
can  be  most  advantageously  collected  and  published  for  the  benefit  of 
the  river  commerce.  For  detailed  report  upon  this  subject  see  Appen- 
dix No.  57. 
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COTTON  REGION  REPORTS. 

The  system  of  cotton- region  reports  inaugurated  in  1881  has  been 
continued,  and  the  reports  are  considered  of  great  value  to  the  plan- 
ters and  to  the  cotton  interest  throughout  the  country.  Reports  of 
rainfall  and  maximum  and  minimum  temperatures  are  promptly  dis- 
tributed daily  from  the  districts  centres,  and  all  large  cities  iit  the 
South  are  supplied  with  this  information.  These  reports  are  published 
in  the  newspapers  and  bulletins  at  cotton  exchanges,  where  they  are 
readily  accessible  to  the  business  men  and  general  public.  Reports  are 
collected  and  disseminated  throughout  the  cotton  region  from  April 
1st  to  October  31st,  each  year ;  this  year,  however,  owing  to  the  small 
balance  of  the  appropriation  available  for  the  purpose  the  observations 
were  not  commenced  until  May  1st.  I  have  received  numerous  requests 
from  those  interested  in  these  reports  urging  that  they  be  made  con- 
tinuous throughout  the  year.  These  requests  should  be  complied  with, 
and  I  recommend  that  the  appropriation  tor  the  cotton-region  reports 
be  increased  from  seven  to  twelve  thousand  dollars.  A  description 
of  the  cotton-region  reports  will  be  found  in  Appendix  No.  58. 

FROST  WARNINGS. 

The  system  of  frosts  warnings  for  the  benefit  of  the  tobacco,  sugar, 
and  fruit  interests  of  the  country  has  been  continued  during  the  year. 
Special  attention  has  been  given  to  the  system  of  warnings  for  the  cran- 
berry interest  in  Wisconsin,  Massachusetts,  and  New  Jersey,  and  sta- 
tions have  been  established  which  assure  the  prompt  transmission  of 
frost  warnings  to  the  threatened  regions. 

The  railroads  in  the  Southwest  transmit  by  telegraph  the  warnings 
of  approaching  northers  issued  by  this  service.  Effort  have  been  made 
to  improve  this  service  during  the  past  year,  and  a  cold-wave  station 
has  been  established  in  southern  Kansas  for  the  benefit  of  the  cattle  in- 
terest in  that  section  and  in  the  Indian  Territory. 

SCIENTIFIC  WORK. 
STUDY  DIVISION. 

I  am  pleased  to  acknowledge  the  continued  valued  co-operation  of 
the  following  consulting  specialists  in  the  prosecution  of  the  scientific 
work  of  this  service : 

Prof.  John  Trowbridge,  Cambridge,  Mass. 

Prof.  H.  A.  Rowland,  Baltimore,  Md. 

Prof.  B.  S.  Pickering,  Cambridge,  Mass. 

Prof.  A.  W.  Wright,  New  Haven,  Conn. 

After  receiving  the  favorable  indorsement  of  many  European  mete- 
orologists, the  application  of  gravity  correction  to  barometric  observa- 
tions was  ordered,  and  the  necessary  tables  were  prepared  for  its  in- 
troduction, on  January  1,  1885.  Improved  tables  for  the  reduction  of 
barometric  pressure  to  sea-level  have  been  prepared  and  submitted  for 
adoption  in  place  of  the  monthly  constants  now  in  use.  Before  making 
this  change  it  has,  however,  been  thought  advisable  to  refer  the  subject 
to  the  attention  of  various  foreign  meteorologists  and  national  weather 
services,  hoping  thereby  to  bring  about  a  greater  uniformity  in  the  prac- 
tical treatment  of  this  important  matter. 

The  question  of  the  proper  exposure  of  thermometers  has  been  care- 
folly  considered,  and  a  report  on  the  work  thus  far  accomplished  is  ready 
for  publication.    As  a  practical  application  of  the  results  of  these  in* 


14  REPORT   OF  THE   CHIEF   SIGNAL   OFFICER. 

vestigations,  much  attention  has  been  given  to  the  locality  and  envi- 
ronment of  thermometers  at  all  Signal  Service  stations,  and  many  im- 
provements in  their  exposures  have  been  made.  On  January  1, 1885, 
the  time  of  taking  all  simultaneous  observations  of  this  service  was 
advanced  eight  minutes,  so  that  these  observations  are  now  taken  on 
the  even  hours  of  standard  time.  This  change  in  time  was  made  in 
conformity  with  the  recommendations  of  the  International  Prime  Merid- 
ian and  lime  Conference,  held  in  this  city  in  October,  1884.  The  col- 
lection of  data  relative  to  tornadoes  has  been  continued,  as  in  past 
years,  and  a  report  on  the  tornadoes  ot  1884  has  been  published.  A 
corps  of  voluntary  tornado  reporters  send  in  accounts  of  all  dest  ructive 
local  storms  and  receive  in  return  the  publications  of  this  office  bearing 
on  this  subject. 

The  special  observation  and  study  of  thunder-storms  began  last  year, 
has  beeu  carried  on  with  valuable  results.  About  15,000  reports  from 
2,500  observers  have  been  received.  Monthly  summaries  of  thunder- 
storms are  compiled  for  insertion  in  the  Monthly  Weather  Review,  and 
a  report  on  the  thunder-storms  of  May,  1884,  has  been  published  as  a 
Signal  Service  Note. 

The  compilation  of  a  general  bibliography  of  meteorology  bits  been 
continued,  and  about  forty-five  thousand  titles  have  been  collected, 
twenty  thousand  having  been  added  during  the  past  year. 

This  catalogue  will  be  enlarged,  and  the  work  of  subject  classification 
completed,  during  the  coming  year,  thus  rendering  available  for  the 
work  of  this  office  an  approximately  complete  index  to  meteorological 
literature. 

The  completeness  of  the  bibliography  is  due,  largely,  to  the  earnest 
co-operation  o£meteorologists  and  librarians  throughout  the  world,  many 
of  whom  have  attributed  special  bibliographies  for  their  respective 
countries ;  this  fact,  added  to  its  great  value  to  all  students  of  meteor- 
ology, renders  the  immediate  publication  of  the  work  a  matter  of  the 
highest  importance. 

By  an  arrangement  with  Prof.  S.  A.  King,  aeronaut,  of  Philadelphia, 
five  balloon  voyages  have  been  made  for  the  special  objects  of  studying 
the  distribution  of  temperature  and  moisture*  The  service  is  indebted 
to  Professor  King  for  doing  this  work  without  other  remuneration  than 
payment  of  actual  expenses.  The  records  of  all  his  voyages,  about  two 
hundred  and  fifty  in  all,  are  now  being  examined  for  compilation  of  me- 
teorological results. 

A  general  report  on  the  water  supply  of  the  Yellowstone  Park  has 
beeu  prepared,  showing  that,  as  nearly  as  can  be  estimated,  the  local 
rain  and  snowfall  furnishes  all  the  water  required  for  the  observed 
amount  of  flow  of  geysers,  discharge  of  rivers,  and  evaporation. 

Prof.  Cleveland  Abbe,  Assistaut,  has  continued  in  charge  of  this 
division,  and  his  detailed  report  of  work  performed  is  given  in  Ap- 
pendix fto.  66. 

PHYSICAL  LABORATORY  DIYI8ION. 

In  January,  1885,  a  division  known  as  the  Physical  Laboratory  Di- 
vision was  organized.  This  iucludes  the  division  formerly  known  as 
the  Meteorological  Observatory,  and  in  addition  to  the  custody  and 
care  of  the  instruments,  their  comparison  and  adjustment  with  stand- 
ards, etc.,  there  was  absigned.  to  it  the  duty  of  establishing  and  main- 
taining a  laboratory  to  which  all  questions  involving  experiment  may 
be  referred,  and  in  which  improvements  in  methods  and  instruments 
may  be  tested  and  developed. 
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In  this  division  the  regular  work  of  comparison  of  thermometers  and 
barometers  with  the  standards  of  the  service  has  continued  during  the 
year.  Nearly  two  thousand  barometers  have  been  compared,  in- 
cluding about  three  hundred  belonging  to  private  individuals.  About 
two  hundred  barometers  have  been  repaired,  compared,  and  issued  to 
stations,  besides  a  large  number  of  anemometers,  wind-vanes,  etc. 

Tb«  final  determination  of  the  standard  of  thermometry  is  only  de- 
lated by  the  non-arrival  of  a  few  thermometers  specially  made  and 
compared  at  low  temperatures  with  the  Kew  standards.  Junior  Pro- 
fessor Russell  has  completed  the  preparation  of  a  paper  discussing  the 
whole  question,  which  will  be  ready  for  publication  as  soon  as  compari- 
son of  these  instruments  with  our  own  standards  can  be  carried  out. 

The  investigation  of  the  question  of  hygrometry  has  been  coutinued. 
For  the  purpose  of  throwing  light  on  some  v«-ry  important  points, 
Junior  Professor  Marvin  wan  sent  to  Pike's  Peak  in  March,  with  in- 
structions to  carry  out  a  series  of  observations  at  Colorado  Springs  and 
on  the  summit  of  the  mountain.  The  results,  which  are  being  dis- 
cussed by  Professor  Ferrel,  promise  to  add  much  to  our  information 
upon  this  subject. 

Several  methods  of  observing  underground  temperatures  have  been 
studied,  and  it  is  believed  that  important  improvements  in  thermomet- 
ry devices  have  been  discovered.  Arrangements  are  being  made  for 
observation  of  earth  temperatures  at  several  points  during  the  coming 
year.         # 

Studies  of  the  electrical  condition  of  the  atmosphere  have  been  con- 
tinued at  Baltimore  and  Cambridge,  and  lately  at  the  office  in  Wash- 
ington. A  continuous  photographic  record  has  been  maintained  at 
Baltimore.  It  is  my  intention  to  increase  the  number  of  stations  for 
the  experimental  study  of  this  important  question  as  «oon  as  I  can  de- 
termine upon  the  most  practicable  forms  of  apparatus. 

Among  other  problems  which  have  been  considered  in  the  laboratory, 
in  addition  to  the  above,  may  be  mentioned  the  determination  of  the 
relative  sensitiveness  of  thermometers  with  spherical  and  cylindrical 
bulbs,  when  used  wet  or  dry ;  a  determination  of  the  limits  of  speed 
necessary  in  the  whirled  wet- bulb  psych  roineter,  and  a  study  of  the  de- 
gree of  accuracy  with  which  the  attached  thermometer  represents  the 
mean  temperature  of  the  mercury  in  the  barometric  column. 

There  is  a  large  class  of  meteorological  phenomena  that  cannot  be 
investigated  by  means  of  the  data  furnished  by  the  regular  observations 
taken  at  the  regular  Signal  Service  stations,  and  with  a  view  of  ob- 
taining these  desired  data  I  have  submitted  estimates  for  the  construc- 
tion of  suitable  buildings  and  the  purchase  of  necessary  instruments 
for  a  meteorological  observatory  and  physical  laboratory  at  Fort  Myer, 
Virginia.  Many  of  the  instruments  necessary  for  such  an  observatory 
are  at  present  in  the  instrument  room  at  this  office,  but  in  the  present 
building  no  suitable  place  can  be  found  for  mounting  them.  This  serv- 
ice is  greatly  in  need  of  a  first-class  meteorological  station,  where 
hourly  observations  may  be  made  of  the  meteorological  elements,  or 
self-registering  instruments  mounted  so  that  hourly  readings  of  the 
instruments  may  be  obtained  from  the  records.  This  observatory 
should  be  located  at  Fort  Myer,  Virginia,  the  present  school  of  instruc- 
tion tor  the  Signal  Service,  as  it  affords  an  excellent  exposure  for  the 
instruments  and  would  serve  as  a  training  school  for  observers  of  the 
Signal  Service. 

A  detailed  report  of  Prof.  T.  C.  Mendenball,  Assistant,  in  charge  of 
the  Physical  Laboratory  Division,  will  be  found  in  Appendix  No.  67. 
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ARCTIC  WORK. 

During  the  last  fiscal  year  Lieutenant  Greely  has  submitted  his  for- 
mal report  concerning  the  operations  of  the  Lady  Franklin  Bay  Expe- 
dition. He  properly  decided,  in  view  of  the  great  public  interest  in 
his  work,  that  it  was  better  the  formal  report  should  be  submitted  at 
the  earliest  possible  moment  without  delaying  it  for  further  prepara- 
tion and  elaboration  of  the  scientific  appendices. 

As  far  as  his  limited  means  would  permit  he  carried  out  the  scien- 
tific programme  of  the  Hamburg  International  Polar  Conference,  and 
brought  back  with  him  in  safety  an  unbroken  series  of  meteorological, 
tidal,  magnetical,  and  other  observations,  which  cannot  fail  to  be  val- . 
uable  contributions  to  the  international  scheme. 

The  large  number  of  careful  pendulum  observations  made  under 
favorable  conditions,  with  corresponding  time  observations,  have  been 
transmitted,  for  reduction  and  discussion,  to  the  Superintendent  of  the 
United  States  Coast  and  Geodetic  Survey,  to  whose  initiative  and  ex- 
pense these  valuable  observations  are  largely  due. 

Elaborate  and  unbroken  series  of  tidal  observations  at  Fort  Conger, 
supplemented  by  simultaneous  series  at  six  other  points  in  the  Arctic 
Ocean  and  Robeson  Channel,  have  been  submitted  to  the  same  official, 
and  it  is  hoped  that  through  these  observations  the  co-tidal  lines  of 
the  Polar  Ocean  and  Eobeson  Channel  may  be  satisfactorily  deter- 
mined. 

The  Chief  Signal  Officer  has  also  intrusted  to  the  same  department 
the  detailed  magnetical  observations,  which  involved  over  one  hundred 
and  fifty  thousand  separate  readings  of  instruments,  for  reduction  and 
discussion.  • 

The  meteorological  observations,  including  sea  temperatures  and 
soundings,  as  well  as  valuable  observations  on  the  velocity  of  sound 
at  low  temperatures,  have  been  arranged  and  treated,  as  fully  as  the 
time  would  permit,  by  Lieutenant  Greely. 

Other  scientific  appendices  have  either  been  treated  by  that  officer, 
or  through  his  efforts  have  been  elaborated  by  scientific  gentlemen 
whom  he  has  interested  in  his  collections. 

The  lack  of  any  appropriation  for  the  preparation  of  these  reports 
has  necessarily  resulted  in  these  discussions  being  made  gratuitously. 
Their  hearty  cooperation,  thoroughly  in  accord  with  the  true  spirit  of 
scientific  inquiry,  merits  for  these  gentlemen  the  cordial  thanks  of  this 
bureau. 

Beyond  the  scientific  work  done  in  accordance  with  the  outlined  pro- 
gramme, the  expedition  further  distinguished  itself  by  supplementary 
work  in  the  way  of  geographical  discovery.  It  should  be  noted  to  the 
credit  of  the  expedition  that  the  scientific  work  was  never  in  any  man- 
ner neglected  in  the  interest  of  field-work.  The  geographical  work, 
considering  the  force  employed,  the  lack  of  funds  for  their  proper  equip- 
ment, and  the  physical  difficulties  from  shortness  of  season  and  the 
unfavorable  ice  conditions  in  such  high  latitudes,  is  probably  unequalled 
in  the  annals  of  Arctic  exploration.  The  extent  of  the  work  done  may 
be  best  shown  by  the  statement  that  it  covered  nearly  three  degrees 
of  latitude,  and  above  the  eightieth  parallel  reached  over  one-eighth 
of  the  circle  of  the  globe. 

In  the  autumn  of  1881,  Lieuteuant  Greely  succeeded  in  establishing 
several  depots  for  future  journeys,  and  in  extending  the  work  of  ex- 
ploration in  the  vicinity  of  his  winter  quarters.  During  the  spring  and 
summer  of  1882,  besides  the  many  short  trips  of  exploration,  four  im- 
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portant  journeys  were  made.  The  first,  under  Doctor  Pavy,  attempt- 
ing to  discover  land  northward  of  Gape  Joseph  Henry,  failed  through 
the  disintegration  of  the  polar-pack,  which  left  tde  party  drifting  for  a 
day  just  south  of  the  eighty-third  parallel.  Two  trips  of  Lieutenant 
Greely  himself,  one  in  the  spring  and  the  other  in  the  summer,  resulted 
in  tbe  successful  penetration  and  exploration  of  the  interior  of  Grin- 
nell  Land.  The  farthest  point  reached  in  Lieutenant  Greely's  second 
trip  was  the  summit  of  Mount  Arthur,  from  which  he  discovered  the 
northern  portion  of  Grinnell  Land  to  be  covered  by  an  ice-cap  of  prob- 
ably six  thousand  square  miles  area,  which  pushes  southward,  in  the 
form  of  glaciers,  through  all  the  valleys  of  two  mountain  ranges, 
named  Garfield  and  Conger.  These  glacial  off-shoots  feed  a  large  lake, 
of  over  three  hundred  square  miles  area  and  at  an  elevation  of  five 
hundred  feet  above  the  sea.  This  lake,  named  by  Lieutenant  Greely 
after  the  Chief  Signal  Officer,  drains  by  a  considerable  river  through 
Chandler  Fiord  into  Lady  Franklin  Bay.  The  valleys  acUoiniug  the 
lake  were  found  covered  with  an  unusually  luxuriant  vegetation,  which 
afforded  sufficient  pasturage  for  large  herds  of  musk-oxen. 

The  discoveries  of  the  ensuing  year  showed  a  large  ice-cap  to  the 
south  of  the  fertile  belt  of  his  farthest  west.  These  explorations  con- 
sequently revealed  remarkable  physical  conditions  in  Grinnell  Land, 
which  have  been  hitherto  unsuspected,  i.  e.}  a  series  of  fertile  valleys 
extending  from  Robeson  Channel  to  the  western  Polar  Sea,  hemmed 
in  to  the  dbrthward  and  southward  by  ice-caps  of  immense  thickness, 
which  feed  glacial  lakes  of  considerable  extent,  drained  by  rapid  rivers 
into  the  Polar  Ocean. 

Professor  Nordenskiold  hoped  for  but  foiled  to  find  similar  physical 
conditions  in  Danish  Greenland,  nearly  a  thousand  mil e# south  of  the 
point  where  Lieutenant  Greely  found  them  in  Grinnell»Land. 

The  most  brilliant  expedition  of  the  year  was  that  of  Lieutenant 
Lockwood,  who  was  charged  by  Lieutenant  Greely  with  the  explora- 
tion of  the  north  coast  of  Greenland.  Lieutenant  Lockwood  during 
an  absence  of  sixty  days,  travelled  with  sledge  nearly  a  thousand  miles, 
and  succeeded  in  reaching,  with  Sergeant  Brainard  and  Eskimo  Chris- 
tiansen, May  13, 1882,  Lockwood  Island,  latitude  83°  24'  K,  longitude 
40°  45'  W.,  whence  he  saw,  fifteen  miles  to  the  northeast  of  his  farthest 
laud,  Cape  Washington,  in  about  83°  35'  K,  38°  W. 

Lieutenant  Lockwood  commended  in  the  highest  terms  the  energy 
and  good  judgment  of  Sergeant  Brainard,  and  also  the  remarkable 
manner  in  which  the  supporting  party,  consisting  of  Sergeants  Jewell, 
Ralston,  Lynn,  Elison,  Corporal  Sailor,  and  Private  Frederick  did  their 
portion  of  the  work. 

The  general  results  of  Lieutenant  Lockwood's  work  may  be  summed 
up,  not  only  in  the  fact  that  he  advanced  the  American  flag  to  an  un- 
paralleled latitude,  but  that  he  carried  Greenland  over  forty  miles  of 
latitude  northward,  and  over  ten  degrees  of  longitude  to  the  eastward 
of  the  extreme  point  which  had  ever  been  seen  by  his  predecessors. 
He  added  over  a  hundred  miles  of  previously  unknown  coast,  which 
consists  of  precipitous  highlands,  intersected  by  broad  deep  fiords  of 
unknown  extent.  Lieutenant  Greely  points  out,  as  a  gratifying  feat- 
ure, the  entire  freedom  of  the  party  from  sickness  or  disaster  of  any 

kind.    He  further  says  : 

•  +  ••••• 

In  accomplishing  this  work  Lieutenant  Lockwood  displayed  a  remarkable  amount  of 
energy,  courage,  and  perseverance.  His  success,  which  I  cannot  judge  as  otherwise 
than  m  grateful  to  the  country,  was  won  only  by  great  endurance  and  much  physical 
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suffering*  on  the  part  of  himself  and  his  party.  I  cannot  do  otherwise  than  especially 
invite  tne  attention  of  the  War  Department  to  his  work,  and  commend  his  memory 
to  the  most  favorable  consideration  of  his  superiors.  His  labors  in  extending  north- 
ward the  limits  of  Greenland,  and  later  in  determining  the  western  outlines  and  the 
interior  conditions  of  Grinnell  Land,  resulted  in  important  additions  to  our  knowl- 
edge of  the  physical  features  of  that  part  of  the  Arctic  Circle.  His  work  reached  from 
Cape  Washington,  38°  W.f  to  Arthur  Land,  83°  W.,  thus  covering  above  the  eight- 
ieth parallel  one-eighth  of  the  circle  of  the  globe.  He  worthily  upheld  the  honor  of 
the  American  for  courage,  energy,  and  perseverance.  If  his  traffic  fate  awakened 
the  sympathy  of  the  world,  none  the  less  should  his  successful  work  receive  recogni- 
tion.   He  unfortunately  did  not  return  for  merited  promotion. 

Under  similar  circumstances  it  would  have  seemed  grateful  had  my  death  and  serv- 
ices been  announced  to  the  Army  in  general  orders,  and  suoh  tribute,  I  trust,  may 
yet  seem  proper  to  Lieutenant  Lockwood's  memory. 

He  also  acknowledges  the  extraordinary  energy  and  determination 
of  the  supporting  party,  and  the  remarkable  adaptability  shown  by 
them  for  the  work.  After  quoting  Lieutenant  Lockwood's  remarks  of 
commendation,  Lieutenant  Greely  adds: 

•  #•«••• 

It  is  justice  to  add  that  Sergeant  Brainard  was,  of  necessity,  repeatedly  assigned  by 
me,  in  connection  with  the  work  of  the  expedition,  to  an  officer's  command,  and  that 
his  conduct  was  uniformly  suoh  as  to  win  commendation.  Apart  from  his  valuable 
service  in  the  field  I  believe  that  he  possesses  qualities  which  merit  reward  and  which 
would  render  his  promotion  to  the  grade  of  second  lieutenant  most  suitable.  I  heartily 
recommend  suoh  promotion.    *    *    * 

In  1883  Lieutenant  Lockwood's  attempt  to  further  explore  the  Green- 
land coast  was  carried  out  with  remarkable  rapidity  until  he  was 
obliged,  by  the  disintegration  of  the  polar-pack  in  the  neighborhood  of 
Cape  Bryant,  to  return  to  Fort  Conger. 

During  this*  trip  Sergeant  Brainard  and  Eskimo  Christiansen  nar- 
rowly escaped  being  set  off  in  the  Polar  Sea  by  the  breaking  up  of  the 
pack. 

Later  in  that  year  Lieutenant  Lockwood,  sent  by  Lieutenant  Greely 
to  attempt  the  crossing  of  Grinnell  Land,  succeeded,  via  Archer  Fiord 
and  Beatrix  Bay,  in  striking  a  series  of  valleys  which  enabled  him  to 
cross  the  divide  and  strike  salt  water  in  Greely  Fiord,  which  opens  to 
the  westward  into  the  Polar  Sea.  From  his  farthest  point  Lieutenant 
Lockwood  saw  a  distinct  cape  (Cape  Lockwood),  which  was  believed  to 
be  on  a  new  land,  which  was  named,  after  the  President  of  the  United 
States  at  that  time,  Arthur  Land. 

This  highland  probably  consisted  of  the  same  mountains  which  were 
seen  in  that  direction  by  Lieutenant  Greely  the  preceding  year,  from 
the  summit  of  Mount  Arthur,  forty-five  hundred  feet  elevation. 

The  most  striking  result  of  Lieutenant  Lockwood's  trip  was  the  dis- 
covery of  a  remarkable  ice-cap  which  covers  the  interior  of  Grinnell 
Land  to  the  southward.  This  ice-cap,  named  by  Lieutenant  Greely 
Mer  de  Glace  Agassiz,  presented  for  over  fifty  miles  as  a  front  an  un- 
broken wall  of  ice  averaging  one  hundred  and  fifty  feet  in  height, 
broken  only  at  two  places  sufficiently  to  permit  a  possible  ascent  Lieu- 
tenant Greely  says  : 


•  • 


Daring  this  Journey  Lieutenant  Lockwood  and  Sergeant  Brainard  displayed  energy, 
endurance,  loyalty,  and  pluck  which  was  hardly  second  to  their  record  of  the  previ- 
ous year  on  the  shores  of  the  frozen  Polar  Sea.  For  nearly  a  week  the  entire  party 
lived  on  less  than  half  rations  in  order  to  render  as  complete  as  possible  their  work  of 
exploration  and  discovery. 

Lieutenant  Lockwood's  loyalty  in  this  matter  impressed  me  with  particular  force. 
He  had  deemed  the  crossing  of  Grinnell  Land  an  impossibility,  and  in  starting  oat 
had  entreated  me  to  pennitnim  instead  to  examine  the  glacial  system  of  Lake  Hasen. 
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His  persistency,  energy,  and  fidelity  in  attempting  the  route  from  Beatrix  Bay,  after 
failing  in  Ella  Bay,  evidenced  most  strongly  his  determination  that  his  commanding 
officers  idea  of  the  practicability  of  the  crossing  of  Grinnell  Land  should  not  fan 
through  him.    *    •    ♦ 

The  brilliant  geographical  work  of  the  second  year  was  accomplished 
despite  the  recommendation  of  his  surgeon  to  Lieutenant  Greely  that 
he  should  abandon  work  of  that  character  on  the  ground  of  possible 
accidents.  Lieutenant  Greely's  letter  (enclosure  No.  63  to  his  report) 
indicates  the  proper  spirit  on  the  part  of  an  officer  and  soldier  charged 
with  important  and  dangerous  work. 

Provision  for  retreat  was  not  neglected  for  geographical  work.  De- 
spite the  same  medical  objections  Lieutenant  Greely  wisely  accumu- 
lated, as  early  as  February,  a  store  of  provisions  at  Cape  Baird,  which 
was  later  used  during  his  retreat.  These  stores  were  supplemented 
later  by  other  supplies  and  also  by  the  addition  of  the  English  boat, 
which  had  been  brought  by  Sergeant  Bice  and  party  from  Thank  God 
Harbor  during  April. 

On  the  first  of  August  the  party  was  completely  prepared  for  a  re- 
treat in  case  no  vessel  should  reach  them  during  the  ensuing  week. 

The  two  years'  work  of  scientific  observations  and  geographical  ex- 
plorations were  made  successfully,  without  sickness  or  disaster,  as  is 
shown  by  the  following  extract  from  the  report : 

•  •••••• 

The  condition  of  the  party  for  the  coming  retreat  was  one  of  general  strength  and 
health,  despite  their  arduous  labors  of  two  years  amid  unequalled  cold  and  darkuess. 
Of  the  seven  hundred  and  twenty- one  days  spent  .at  Fort  Conger,  two  hundred  and 
sixty-eight  days  had  been  marked  by  the  total  absence  of  the  sun.  On  two  hundred 
and  sixty-two  days  one  or  more  sledge  parties  had  been  absent  in  the  field,  on  jour- 
neys entailing  from  two  to  sixty  days'  absence,  and  some  three  thousand  miles  have 
been  traveled  by  such  parties.  An  unequalled  latitude  to  the  nort£  had  been  attained, 
to  Greenland  over  a  hundred  miles  of  now  coast  had  been  added,  and  to  the  westward 
Qrinnell  Land  had  been  crossed,  its  interior  surveyed,  its  physical  geography  deter- 
mined, and  the  contours  of  its  northern  half  fixed  with  considerable  certainty.  This 
geographical  work  had  been  done  without  disaster,  without  physical  injury  to  any 
one,  and  for  its  prosecution  no  part  of  the  scientific  work  for  which  the  expedition 
was  formed  had  been  neglected  or  abandoned. 

The  programme  of  observations  had  been  carried  out  as  fully  as  instruments  and 
circumstances  would  permilf,  and  during  the  two  years  there  had,  on  an  average,  been 
made  and  recorded  daily  fully  five  hundred  observations.  •  •  • 

In  accordance  with  his  instructions,  Fort  Conger  was  formally  aban- 
doned on  the  9th  of  August,  the  earliest  moment  at  which  Archer 
Fiord  could  be  crossed.  The  attempt,  even  at  that  early  date,  nearly 
caused  the  destruction  of  the  lannch.  By  indomitable  energy  the  party, 
in  twenty  days'  time,  with  their  boats  reached  Gape  Hawks,  at  the 
southern  extremity  of  Dobbin  Bay,  in  sight  of  Gape  Sabine.  They  had 
been  delayed  by  fbg,v violent  gales,  densely  packed  floes,  and  at  one 
point  were  fonr  days  embayed  by  new  ice.  Their  boats  were  almost 
hourly  in  danger  of  destruction,  and  serious  nips  were  of  frequent  occur- 
rence.* 

Of  the  Cape  Hawks  depot  taken  np  by  him,  Lieutenant  Greely  says : 

The  depot  consisted  of  three  hundred  and  forty-two  pounds  of  stearine,  one  hundred 
and  sixty-eight  pounds  of  preserved  potatoes,  about  six  gallons  of  rum,  and  some  two 
hundred  and  fifty  pounds  of  bread.  Fully  nine-  tenths  of  the  bread  had  spoiled  since 
our  previous  visit,  and,  owing  to  the  grave  uncertainty  of  the  future,  the  entire  amount 
was  carefully  examined  for  such  as  was  serviceable,  and  a  considerable  quantity  of 
that  taken  was  so  mouldy  that  it  was  barely  eatable.  In  connection  with  subsequent 
events  it  may,  perhaps,  be  properly  stated  that  not  exceeding  a  hundred  pounds  more 
of  bread  could  possibly  have  been  selected  from  the  unserviceable  amount  left,  and 
all  of  this  was  permeated  and  covered  by  a  slimy,  green  mould,  which  rendered  the 
bnad  unfit  for  any  one,  and  eatable  only  by  a  starving  man. 
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To  supplement  our  small  amount  of  coal,  then  reduced  to  about  four  hundred  pounds, 
all  the  casks  at  Cape  Hawks  were  broken  up  and  taken  on  the  launch,  to  be  used  for 
steaming  purposes. 

We  left  Cape  Hawks  at  4.525  p.  m.  and  ran  southwest  nearly  an  hour,  finding  the 
old  ice  increasing  in  amount  and  in  places  cemented  thickly  together  with  young  ice. 
My  judgment  at  the  time  of  the  situation  is  best  shown  by  a  literal  quotation  from 
my  journal  of  that  date :  "  I  cannot  but  feel  that  we  are  now  in  a  critical  situation, 
not  knowing  what  can  be  depended  on.  Since  no  vessel  reached  this  point  in  1882 
and  1883  (to  this  time),  we  must  all  feel  an  uncertainty  as  to  the  party  for  our  relief 
being  at  Life-boat  Cove." 

•  »••••• 

On  August  28th  the  boats  were  beset  iu  attempting  to  reach  Victoria 
Head  from  Cape  Hawks. 

On  September  10th  Lieutenant  Greely,  abandoning  his  launch  and 
one  boat,  endeavored  to  reach  Cocked  Hat  Island,  about  eleven  miles 
distant.  Severe  gales  on  two  occasions,  when  they  were  almost  within 
reach  of  shore,  drove  them  into  the  middle  of  Kane  Sea,  and  only  after 
thirty  days'  exposure  on  the  moving  pack  did  they  succeed  in  reaching 
land  at  Eskimo  Point,  in  Baird  Inlet 

The  journal  of  Lieutenant  Lockwood  confirms  fully  the  statement  that 
Lieutenant  Greely  persisted  in  his  purpose  to  reach  the  Greenland  coast 
from  the  drifting  ice-pack,  despite  the  unanimous  opinion  of  his  officers 
and  men  to  the  contrary,  and  that  he  attempted  to  reach  the  Ellesmere 
coast  only  when  the  action  of  the  elements  had  made  such  course  the 
only  practical  one.  Had  he  been  able  to  carry  out  his  plans  he  would 
have  reached  the  Cape  York  natives,  where  he  could  have  wiStered.  I 
had  expected  Lieutenant  Greely  would  succeed  in  'doing  this,  and  in  it 
was  my  hope  for  his  safety.  In  this  particular  only,  and  by  no  fault  of 
the  party,  has  it  failed  me  in  any  of  my  expectations. 

The  retreatfcy  boats  from  Fort  Conger  to  Cape  Sabine  may  well  be 
called  the  most  ftmarkable  boat  journey  of  the  age,  and  well  justifies 
the  encomiums  passed  on  it  by  a  high  English  authority  on  Arctic  ice 
navigation,  as  a  journey  demanding  unusual  powers  of  executive  ability 
and  as  evidencing  remarkable  capacity  for  command.  The  route  along 
the  coast  was  three  hundred  miles  in  length,  but  the  tortuous  course 
followed,  necessitated  by  the  ice-conditions,  entailed  over  five  hundred 
miles'  travelling.  This  journey  was  made  through  straits  and  seas 
filled  with  ice  of  remarkably  heavy  character,  the  navigation  of  which 
is  always  most  dangerous,  and  frequently  destructive.  It  is  evident 
that  such  a  journey  could  only  be  made  by  a  combination  of  prudent 
and  daring  measures,  by  the  result  of  which  the  commander  must  stand 
or  fall.  Whatever  inexperienced  critics  may  characterize  as  errors, 
it  none  the  less  follows  that  Lieutenant  Greely  brought  in  health  and 
strength  his  entire  party,  and  in  safety  all  the  records  and  important 
scientific  instruments  connected  with  his  two  years'  work,  to  the  ap- 
pointed place  at  Cape  Sabine,  and,  but  for  the  rashness  with  which  the 
"  Proteus "  was  forced  into  the  ice,  the  entire  party  would  ha^e  re- 
turned in  health. 

Lieutenant  Greely  outlines  the  condition  of  affairs  during  the  retreat, 
smd  at  the  time  of  landing,  as  follows : 

The  general  conduct  of  the  party  during  the  exhausting  labor  necessary  in  construct- 
ing atone  huts,  as  well  as  during  our  dangerous  drift  on  the  ice-pack,  was  exceedingly 
creditable.  It  was  but  natural  that  great  physical  sufferings,  from  lack  of  proper 
Khelter,  continued  excessive  work,  and  insufficient  food,  should  react  on  the  mind, 
tind  causa  murmurs  and  discontent,  which  at  times  broke  into  indiscreet  remarks  and 
reflections.  This  impropriety  was  only  on  the  part  of  a  few  members,  and  as  detailed 
in  the  attached  journals  of  Lieutenant  Lockwood  (written  in  shorthaud  at  the  time) 
and  Sergeant  Brainard.  Fortunately  the  party,  as  a  whole,  was  never  otherwise  than 
subordinate  and' united.    That  subordination  nad  been  our  safety  in  our  four  Iran- 
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dred  miles  travel,  which  had  ended  in  the  party  of  twenty-five  landing  in  health  and 
strength,  with  records  and  instruments  safe,  on  the  barren  coast  of  Ellesmere  Land. 
This  courage,  good  behavior,  and  loyalty  may  theoretically  seem  a  matter  of  course 
in  the4  common  interest,  which  conld  be  subserved  only  by  unity  and  harmony,  but 
when  death,  starvation,  and  great  physical  suffering  impend,  the  temptation  for  the 
strong  to  appropriate  all  and  sacrifice  the  weak  is  certainly  very  great.    ♦    *    * 

The  preservation  and  successful  transportation  of  his  records  and 
instruments  to  Gape  Sabine  resulted  from  Lieutenant  Greely's  fore- 
thought and  systematic  arrangement  of  them  to  this  end.  His  strong 
determination  to  save  these  doubtless  had  some  effect  in  producing  a 
corresponding  spirit  in  the  men,  as  evidenced  by  their  unanimous  action 
regarding  the  abandonment  of  the  pendulum.    Lieutenant  Greely  says  : 

The  pendulum  being  a  heavy  and  cumbersome  instrument,  I  informed  the  men  that 
while  the  saving  of  it  was  much  to  be  desired  from  the  value  of  subsequent  compara- 
tive observations,  yet  it  could  not  weigh  against  the  chances  of  any  man's  life,  and  that 
whenever  any  one  thought  his  life  endangered  by  hauling  it,  or  any  one  insisted  on  its 
abandonment  I  would  do  so.  To  the  credit  of  the  party  no  man  ever  hinted  at  the 
abandonment,  and  most  of  them  were  outspoken  for  its  retention  to  the  last.    *    •    * 

Pending  report  of  men  sent  out  to  learn  the  condition  of  affairs  at 
Cape  Sabine,  winter  quarters  were  erected  at  Eskimo  Point. 

As  Lieutenant  Greely  had  abandoned  one  boat  on  September  12th, 
in  deference  to  the  unanimous  recommendation  of  his  officers  and  men, 
but  one  boat  remained,  preventing  any  movement  until  he  learned,  on 
October  9th,  that  three  other  boats  were  within  his  reach  on  the  same 
coast.  There  is  no  desire  on  the  part  of  the  Chief  Signal  Officer  to 
enter  into  any  detailed  discussion  of  certain  phases  connected  with  this 
expedition  which  have  engaged  the  public  attention,  and  unfortunately 
assumed  in  some  measure  a  form  of  controversy.  • 

Lieutenant  Greely's  report  is  confined  entirely  to  tfacts  which  were 
within  his  knowledge  while  at  Cape  Sabine,  and  he  carefully  avoids 
committing  himself  to  any  theory  as  to  the  line  of  conduct  which  should 
have  been  followed  by  Lieutenant  Garlington  or  others.  * 

The  facts  in  this  report  speak  for  themselves,  and,  limited  as  they 
are  to  a  plain  statement  as  to  the  condition  of  affairs  and  the  effect 
produced  by  them  on  his  future  action,  need  no  elaborate  treatment  or 
comment. 

The  following  extracts  from  his  report  covers  the  condition  of  affairs 
at  Cape  Sabine,  as  developed  on  his  arrival  there: 

•  •••#•• 

The  9th  of  October  was  an  eventful  day  to  the  party ;  Sergeant  Rice  returned  bring- 
ing us  news.  He  brought  the  record  of  Lieutenant  Garlington,  dated  July  24th  (Ap- 
pendix No.  116),  which  informed  us  of  the  sinking  of  the  "Proteus"  on  the  24th,  and 
that  Lieutenant  Garlington  and  her  crew  had  gone  to  the  east  coast  to  communicate 
.with  U.S. 6.  "Yantic,"  or  a  Swedish  steamer.  Rice  discovered  three  caches;  the 
Engli&h  one  of  two  hundred  and  forty  rations ;  the  Beebe  cache  of  two  hundred  and 
forty  rations ;  aggregating  four  hundred  and  eighty  rations ;  and  the  wreck  cache, 
which,  from  Lieutenant  Garlington's  report,  contained  five  hundred  rations  of  bread, 
sleeping-bags,  tea,  and  a  lot  of  canned  goods.  The  record  further  said :  "Cache  on 
Littleton  Island  and  boat  at  Cape  Isabella."  The  words  '*  two  hundred  and  fifty  ra- 
tions" contained  in  Lieutenant  Garlington's  copy  as  furnished  to  the  court  of  inquiry, 
was  not  in  the  original  record. 

The  modification  of  Lieutenant  Garlington's  record  is  referred  to,  as  the  record  left 
bad  an  important  bearing  on  my  subsequent  actions.  The  record  informed  me  of  the 
disaster  to  the  "Proteus,"  and  Lieutenant  Garlington's  positive  assurance  that 
"  everything  within  the  power  of  man  to  rescue  my  party  would  be  done." 

His  declaration  that  he  left  for  the  east  coast  to  endeavor  to  open  up  communication 
and  pointed  out  that  if  the  >(  Yantic  "  failed  him  a  Swedish  vessel  was  possible,  were 
construed  as  conveying  to  me  in  the  strongest  terms  his  fixed  determination  to  re- 
turn to  Cape  Sabine  if  either  steamer  was  fallen  in  with,  and  J  cou}<|  look  to  Jijin,  for 

Frtjv* 
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Two  courses  were  open  to  me.  One  to  proceed  to  Cape  Sabine,  await  possible  as- 
sistance thus  promised,  and,  if  it  did  not  come,  to  cross  to  Littleton  Island  by  sledge 
as  soon  as  tbe  channel  should  close. 

Those  who  are  inexperienced  in  the  varying  phases  of  Arotic  ice-conditions  cannot 
clearly  understand  why  Smith  Sound  crossed  in  whale-boats  during  July  should  be 
impossible  for  similar  boats  in  October.  In  July,  with  its  ever-present  sun,  Smith 
Sound  is  generally  an  open  sea  free  from  ice,  but  in  October,  1883  it  wss  filled  with 
floes  and  ground-up  ice,  continually  driven  about  by  heavy  tides  and  severe  storms, 
while  the  scant  six-hour  sun  of  October  10th  disappeared  entirely  for  the  winter  only 
-  sixteen  days  later. 

Our  experience  of  the  previous  thirty  days  had  shown  the  impossibility  of  crossing 
the  upper  part  of  Smith  Sound,  owing  not  only  to  the  large  quantities  of  heavy  ice 
moving  southward,  but  particularly  on  account  of  the  prevalence  of  rubble  and  slush- 
ice,  among  which  young  ice  was  continually  forming,  which  would  neither  permit 
the  passage  of  a  boat  nor  bear  the  weight  of  a  man. 

Our  experience  had  been  somewhat  similar  to  those  of  naval  expeditions  under  like 
conditions.  The  drift  party  of  the  "  Polaris"  had  been  unable*  in  that  channel  and 
in  sight  of  that  very  spot,  to  make  land  but  a  few  miles  distant ;  failing,  says  the 
official  narrative,  "  despite  the  most  persistent  efforts."  On  the  east  coast  of  Green- 
land the  crew  of  the  "  Hausa,"  in  January,  1870,  had  been  unable  to  reach  shore  but 
two  miles  distant,  although  their  lives  appeared  to  depend  on  their  success. 

Two  months  before,  to  a  day,  a  powerful  vessel  of  the  Navy  had  been  forced  out  of 
the  lower  and  less  dangerous  portion  of  this  sound,  owing  to  the  dangers  of  its  navi- 
gation. 

By  extraordinary  exertions  and  fortunate  circumstances  we  had  been  able  to  make 
land  twelve  miles  off,  without  sacrificing,  as  did  one  of  these  parties,  their  entire  sci- 
entific collection. 

In  consequence  of  this  condition  of  affairs,  a  movement  to  Cape  Sabine  meant  a 
permanent  camp  until  relief  could  come  by  vessel  that  fall,  or  the  straits  freezing 
over  to  permit  crossing  by  sledge.  The  second  course  was  to  turn  ourTaces  home- 
ward, and  taking  the  second  boat  at  Cape  Isabella,  push  southward  to  Clarence  Head 
along  the  west  coast,  and  from  that  point  attempt  the  Cary  Islands,  where  we  would 
be  safe,  or,  tbe  ice-conditions  precluding  that  course,  in  desperate  strait,  push  still 
southward  in  the  hopes  of  being  able  to  cross  Jones  and  Lancaster  Sounds  and  reach 
Pond  Inlet.         • 

Smith  8ound,  froi#  Isabella  southward,  opens  like  a  fan,  so  that,  necessarily,  the 
iee  spreading  in  early  fall  leaves  large  water-spaces,  which  freeze  over  at  a  very  late 
date,  if  at  all.  During  our  stay  at  Eskimo  Point,  the  ice  had  frequently  opened  up 
so  that  a  voyage  could  have  been  made  by  boat  to  the  southward,  and  by  ship  across 
Smith  Sound  to  the  eastern  shore.  As  far  north  as  Cape  Isabella,  Smith  8ound  was 
navigable  for  ships  most  of  the  time  until  after  November  4th.  In  short,  the  ice  was  a 
pack,  changing  with  every  wind  and  tide,  which  was  fringed  with  young  and  slush- 
ice,  though  in  general  not  of  a  heavy  character. 

The  prevailing  sentiment  of  the  party  plainly  favored  a  movement  to  Cape  8abine, 
where  all  possible  help  was  pledged,  and  I  decided  on  my  own  responsibility  to  move 
to  that  point,  reluctantly  turning  my  back  to  the  southern  trip,  which  might  have 
involved  the  entire  destruction  of  the.  party  or  have  secured  its  ultimate  safety. 

This  report  of  foots  confirms  the  opinion  already  pat  forth  by  the 
Chief  Signal  Officer  in  his  statement  to  the  Proteus  Court  of  Inquiry, 
that  the  record  left  at  Sabine,  holding  out  promises  of  assistance,  had 
an  important,  if  not  disastrous,  effect  upon  Lieutenant  Oreely's  sub-  . 
sequent  action,  since  these  promises  were  not  fulfilled,  but  led  to  a 
false  security.  It  also  confirms  the  soundness  of  the  Chief  Signal 
Officer's  judgment  in  recommending  an  autumn  expedition  in  1883. 
The  terms  of  Lieutenant  Oreely's  report  show  that  Smith  Sound,  as  far 
northward  as  Cape  Isabella,  was  navigable  into  the  early  days  of 
November. 

It  is  further  clearly  shown  why  Smith  Sound  could  not  be  crossed  by 
Lieutenant  Greely,  and  what  has  been  overlooked  by  many  is  pointed 
out,  that  he  had  four  boats  within  reach  in  the  neighborhood  of  Cape 
Sabine. 

As  regards  the  small  depot  at  Isabella,  extraordinary  exertions  were 
made  to  secure  it,  and  it  was  brought  in  November  to  the  middle  of 

Paird  Inlet;  where  it  was  abandoned  to  wve  tbe  life  of  a  frost-bitten 
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member  of  the  party,  Sergeant  Eli  sod,  who  later  died  from  injuries 
received  in  that  journey.  A  similar  attempt  the  ensuing  April  re- 
sulted in  the  death  of  Sergeant  Rice. 

The  whole  report  shows  a  remarkable  husbanding  of  strength,  food, 
and  fuel,  which  had  important  results  in  preserving  the  lives  of  the 
survivors. 

The  spirit  of  courage,  subordination,  and  discipline  which  prevailed 
at  Sabine  among  the  party,  was  doubtless  due  to  Lieutenant  Oreely's 

Jrogramme  of  systematic  living,  amusement,  and  occupation.    That 
e  was  ever  mindfttl  of  the  scientific  character  of  the  expedition  is 
shown  by  the  following  extract : 

•  •••••• 

On  the  4th  of  November  regular  barometer  observations  were  commenced,  from  a 
barometer  abandoned  by  Lieutenant  Garlington  at  Cape  Sabine,  and  these  observations 
were  made  every  fonr  hoars  from  7  a.  m.  to  7  p.  m.,  until  the  instrument  was  broken, 
about  three  weeks  before  the  fi  *al  rescue  of  the  party.  Gaps  in  the  record  necessarily 
occurred  towards  the  latter  part  of  the  time,  owing  to  the  diminishing  strength  and 
deaths  of  the  observers.  During  the  winter  months  of  total  darkness  the  thermometer 
was  rarely  read,  except  at  11  a.  m.,  as  I  wss  unwilling  to  subject  any  member  of  the 
party  to  unnecessary  exposure,  even  in.  the  scientific  interest  of  the  expedition. 

•  •••«»• 

The  last  temperature  and  weather  observations  were  made  forty  hoars 
before  the  rescue. 

The  fact  that  the  centre  of  Smith  Sound  remained  open  the  entire 
winter  prevented  any  crossing  by  sledge  to  the  eastern  coast,  bnt  an 
attempt  was  made  to  communicate,  which  resulted  as  follows : 

•  •••••  » 

On  February  6th  Sergeant  Rice  and  Jens  returned  about  55  p.  m.,  weU,  but  thor- 
oughly exhausted,  especially  the  Eskimo.  Sergeant  Rice  reported_bhat  open  water 
extended  from  ten  miles  off  Wade  Point  and  a  mile  off  Brevoort  Island,  as  far  north 
into  Kane  Sea  as  the  eye  could  reach.  At  no  time  was  the  Orc&iland  shore  visible. 
There  was  much  moving  ice.  with  dense  water-clouds  along  the  edge  of  the  fast  ice. 
He  thought  he  reached  a  point  as  far  south  as  Littleton  Island,  and  about  ten  miles 
distant.  The  two  men  suffered  very  much,  as  may  be  supposed,  the  temperature  be- 
ing from — 18°  to — 36°,  with  one  severe  storm.    •    •    • 

Late  in  March  Lieutenant  Greely,  in  hopes  of  obtaining  game  from 
Alexandra  Harbor,  some  twenty-five  miles  westward  of  Gamp  Clay, 
sent  Private  Long  and  an  Eskimo  to  that  point.  A  thorough  search 
showed  that  no  game  had  wintered  there  that  season. 

During  this  trip  Private  Long  reached  a  point  which  enabled  him  to 
extend  the  southern  part  of  Hayes  Sound  some  twenty  miles  further 
to  the  westward  than  ever  before  known.  With  a  view  to  this  work, 
Lieutenant  Greely  had  carefully  instructed  Private  Long  before  the 
trip,  in  order  that  such  journey  might  not  be  fruitless  in  contributing 
to  the  objeet  for  which  the  expedition  was  planned.  The  spirit  which 
animated  the  expedition  in  regard  to  scientific  work  is  shown  by  the 

following  extract : 

•  •••••• 

The  variability  of  spirits  and  the  indomitable  courage  of  the  party  were  evidenced 
by  Sergeants  Brainard,  Jewell,  and  Israel  volunteering  to  go  into  Hayes  Sound  for 
geographical  explorations  in  May  in  ease  Long  succeeded  in  obtaining  game,  and  later 
the  doctor  added  his  name.  I  had  talked  much  of  sending  a  party  into  that  sound  in 
May  for  the  purpose  of  exploration,  more  to  encourage  the  men  than  for  any  other 
purpose,  and  such  discourse  and  planning  appeared  to  nave  borne  good  fruit.    *    *    • 

During  the  autumn  several-small  seals  were  obtained,  in  March  nearly 
a  hundred  pounds  of  birds,  and  in  April  &  young  bear.  This  meat!  to- 
gether with  about  twelve  hundred  pounds  of  shrimps  and  sea-weed 
(largely  obtained  by  Sergeant  Brainard)  and  the  addition  of  the  seal- 
skin clothing,  saxifrage,  and  such  roche  de  tripe  lichens  as  could  be 
gathered,  supplemented  their  food  supply. 
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One  death  from  disease  occurred  in  January,  followed  by  many  deaths 
of  starvation  in  May,  which,  checked  by  the  capture  of  the  bear,  com- 
menced again  the  middle  of  May,  and  continued  to  the  end. 

Where  the  facts  in  the  case  have  ihade  it  incumbent  on  Lieutenant 
Greely  to  mention  breaches  of  discipline  and  misbehavior  on  the  part 
of  any  member,  the  moderate  and  impartial  tone  taken  by  him  cannot 
but  be  remarked.  When  the  sense  of  official  duty  has  not  required 
expression,  he  has  spoken  kindly  or  not  at  all,  but  has  left  all  unim- 
portant matters  to  be  described  in  the  journals  of  Lieutenant  Lockwood 
and  Sergeant  Brainard,  as  he  well  says,  "  by  a  dead  and  by  a  living 
witness." 

In  connection  with  the  last  year,  Lieutenant  Greely  says : 
•  •  •  •  #  •  • 

In  regard  to  the  general  conduct  of  the  expedition  during  the  year  after  leaving 
Fort  Conger,  any  impartial  critic  must  speak  of  it  in  terms  of  commendation.  Cour- 
age, patience,  and  fortitude  characterized  all,  both  living  and  dead.  If,  in  a  few 
cases,  impatient  spirits  save  expression  to  indiscreet  and  insubordinate  utterances, 
yet  such  feelings  vented  themselves  in  words,  without  demoralizing  the  party  or 
weakening  the  bonds  of  discipline  which  united  us  as  a  whole. 

As  to  cases  where  men  were  guilty  of  appropriation  of  the  food  of  others  to  them- 
selves, I  bear  in  mind  now,  as  then,  the  great  temptation  which  slowly  starving  men 
must  experience  when  food  is  within  their  reach.  The  spirit  of  conciliation  and  for- 
bearance which  I  so  long  exercised  while  such  a  policy  seemed  possible  without  fatal 
results,  was  followed  by  the  execution  of  Private  Henry,  which  the  exigency  of  the 
case  demanded.  I  attach  herewith,  as  appropriate  appendices,  the  orders  in  the  case, 
as  well  as  a  previous  report  to  the  honorable  the  Secretary  of  War,  a*jd  his  reply 
approving  my  course  in  the  matter.  (See  Appendices  128, 131, 132,  and  133.)  It  was 
only  after  repeated  thefts  that  this  terrible  retribution  fell  upon  Henry.  The  execu- 
tion was  regarded  by  me  simply  in  the  light  of  a  self-defense  for  the  remnant  of  my 
party  and  myself.  While  deeming  the  punishment  merited,  I  appreciated  fully  the 
tremendous  temntation  it  was  to  a  man  like  Henry  (who  was,  as  he  acknowledged 
himself,  devoid  or  moral  principles)  to  take  that  whioh  was  before  him,  and  which 
would,  in  a  measure? satisfy  him  physically. 

As  to  other  matters  whioh  have  engaged  an  undue  share  of  public  attention,  while 
having  no  official  knowledge  of  the  facts  in  the  case,  yet  the  responsibility  for  action 
in  connection  with  such  an  expedition  rightfully  and  properly  rests  upon  the  com- 
manding officer. 

In  assuming  the  responsibility  in  that  connection,  I  know  of  no  law,  either  human 
or  divine,  which  was  broken,  and  so  do  not  feel  called  on  as  an  officer  or  a  man  to 
dwell  longer  on  such  a  painful  topic. 

In  Appendix  No.  134  will  be  found  the  dates  and  causes  of  death  of  the  various 
members  of  the  expedition. 

I  should  be  unjust  to  the  dead,  whose  arduous  labors,  heroic  endurance,  and  un- 
flinching determination  advanced  the  national  ensign  into  an  unparalleled  latitude, 
carried  out  the  programme  of  international  scientific  observations,  inoreased'perhaps 
in  an  unequalled  degree  in  this  oenturv  our  knowledge  of  the  physioal  characteristics 
and  configurations  of  polar  lands,  and  who,  more  than  all,  in  the  most  remarkable 
boat  journey  of  the  age,  brought  safely,  at  the  price  ot  great  bodily  suffering  and 
diminished  chances  of  life,  through  a  dense  polar-pack,  these  records  to  a  point 
whence  they  would  eventually  reach  the  world.  They  died  for  that  end,  and  should 
not  be  forgotten. 

It  would  be  equally  unjust  not  to  mention  the  services  of  the  living.  The  lack  of 
precedent  forbade  the  War  Department  from  confirming  appointments  and  promotions 
made  by  me  in  the  exigencies  of  my  position.  The  necessity  of  maintaining  the  dig- 
nity of  the  service  likewise  interfered  to  their  detriment  when  publio  interest  was  in 
a  way  of  rewarding  them  with  moderate  fortunes. 

Two  of  these  men,  Hospital  Steward  Henry  Biederbiok  and  Sergeant  J.  R.  Fred- 
erick, have  been  discharged  the  service  on  surgeon's  certificate  of  disability ;  and  in 
a  maimed  condition  are  adventuring  the  gain  of  their  livelihood.  The  tbjae  remain- 
ing are  now  members  of  the  8ignal  Service,  on  application  of  the  Chief  Signal  Officer. 
As  a  reward  in  some  way  oommensurate  with  the  successful  work  done  by  them,  and 
the  extraordinary  suffering  entailed  through  no 'fault  of  their  own,  I  respectfully 
recommend  that  their  Arctic  services  may  be  considered  as  rendering  all  these  men 
eligible  for  appointment  to  the  retired  list  of  the  Army,  as  of  the  grades  of  signa) 
sergeants  and  hospital  stewards. 

f  '      ?  t  t  t  .  t  f 
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.Regarding  Lieutenant  Greely,  the  Chief  Signal  Officer  trusts  that 
proper  recognition  may  be  taken  of  his  services  by  renewal  and  passage 
of  tbe  bill  reported  favorably  at  the  last  session  of  Congress  with  a  view 
to  his  becoming  assistant  to  the  Ohief  Signal  Officer.  A  good  war  rec- 
ord, wounds,  and  twenty-four  years'  honorable  service  (seventeen  in 
connection  with  this  corps),  apart  from  his  remarkable  Arctic  service, 
entitles  him  to  this  consideration.  His  present  physical  condition  pre- 
cludes active  cavalry  service,  and,  under  present  prospects,  relieved 
by  law  from  signal  duty,  he  would  go,  after  a  quarter  of  a  century's 
service,  to  the  retired  list,  a  lieutenant  His  loss  would  be  a  misfortune 
to  the  Signal  Corps,  with  which  he  has  distinguished  himself,  and  to 
the  successful  organization  and  perfection  of  which  he  has  materially 
contributed.  The  experience  of  the  past  year  emphasizes  the  impor- 
tance of  a  field  officer  as  assistant  to  the  Ohief  Signal  Officer.  Under 
present  arrangements  any  absence  of  the  Chief  Signal  Officer  results 
in  the  administration  of  the  bureau  by  the  Disbursing  Officer,  who 
necessarily  supervises  and  authorizes  his  own  disbursements.  The 
debt  still  due  both  the  dead  and  the  living  of  the  International  Polar 
Expedition,  led  by  Lieutenant  Greely,  which  so  perfectly  performed 
all  its  work,  it  is  believed  the  country  is  anxious  and  ready  to  meet, 
and  it  is  hoped  that  no  question  as  to  the  faults  of  others,  and  for 
which  they  are  not  responsible,  may  prevent  so  just  a  purpose.  Fit- 
ting recognition  is  due  the  memory  of  Lieutenant  Lockwood,  who  so 
heroicalljrcarried  the  ensign  of  his  country  further  into  the  mysteries 
of  tbe  North  than  any  other  was  ever  carried.  Promotion  to  Lieuten- 
ant Greely  and  Sergeant  Brainard,  whose  pathetic  stories  are  now 
ready  for  the  world,  and  whose  records  of  efficiency,  courage,  and  gen- 
erosity are  all  that  highest  manhood  could  make  them,  sfcould  be  quick 
and  fitting,  while  the  four  remaining  survivors  shoulcfc  be  put  upon  the 
list  of  public  servants  whose  accomplished  work  entitles  them  to  pub- 
lic support. 

Lieutenant  Bay,  having  completed  the  work  for  which  he  was  de- 
tailed, promptly  asked  to  return  to  his  regiment.  An  officer  of  the 
line,  without  special  training  for  the  delicate  duties  imposed,  Lieuten- 
ant Bay  executed  his  trust  with  great  fidelity  and  efficiency,  showing 
throughout  the  best  qualities  of  a  gentleman  and  soldier. 

APPBOPBIATIONS. 

The  limited  appropriation  for  the  support  of  this  service  during  the 
last  fiscal  year  left  it  in  a  crippled  condition,  and  I  have  not  been  able 
to  fully  meet  the  demands  for  special  reports  and  weather  forecasts 
from  tie  various  sections  of  the  country.  The  service  has  been  main- 
tained and  good  result  secured,  but  it  has  been  impossible  to  carry  on 
the  full  work  of  this  bureau,  while  a  slight  increase  in  the  appropria- 
tion would  have  enabled  me  to  more  fully  disseminate  the  information 
collected  at  this  office,  thus  securing  greater  benefits  to  the  people. 

The  number  of  stations  for  the  display  of  cautionary  signals  on  the 
lakes  should  be  increased  to  meet  the  demands  of  chose  interested  in 
lake  navigation,  and  the  necessary  funds  supplied,  which  will  enable 
me  to  keep  these  stations  open  at  night.  The  cotton-region  reports 
should  be  made  continuous,  but  the  meagreness  of  the  appropriation 
for  this  branch  of  the  service  prevented  me  from  commencing  this  sys- 
tem of  report  before  May  1st 

The  appropriation  laws  of  the  last  three  fiscal  years  were  framed  under 
file  expressed  wish  of  Congress  to  separate  the  appropriation  for  thig 
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service  from  those  made  for  the  support  of  the  Army.  From  its  organi- 
sation until  recently,  the  Signal  Service  has  been  provided  for  as  a 
part  of  the  Army.  The  .military  duties  of  the  corps  are  strictly  per- 
formed, the  battalion  is  organized  and  under  drill,  and  ready  for  the 
performance  of  its  proper  duties  in  time  of  war. 

The  meteorological  work  performed  by  the  Signal  Service  had  its 
origin  and  development  in  the  War  Department,  and,  besides  being 
by  that  right  a  part  of  it,  it  is  the  most  valuable  feature  of  Army  work 
in  time  of  peace,  and  it  is  now  recommended  that  while  the  items  of 
appropriation  for  the  service  remain  separate  and  specific,  they  be  made 
as  a  part  of  the  appropriation  for  the  Army. 

Beferring  to  the  appropriations  for  the  fiscal  year  ending  June  30, 
1886,  I  desire  to  call  especial  attention  to  the  fact  that  the  estimates 
submitted  have  been  prepared  with  great  care,  and  cover  only  the  abso- 
lute needs  of  this  service  which  experience  has  demonstrated  should 
be  provided  for,  if  it  is  the  intention  of  Congress  to  maintain  the 
work  of  this  bureau  on  an  efficient  basis.  If  such  is  not  the  inten- 
tion, then  the  appropriation  of  anything  is  wasteful.  The  peopje  de- 
mand an  equivalent  return  for  their  money,  and  by  inadequate  and 
ambiguous  appropriation  laws,  resulting  in  a  crippled  condition,  the 
Signal  Service  has  been  unable  to  satisfy  the  wants  of  the  agricultural, 
commercial,  and  general  interests  of  the  country.  No  other  bureau  or 
department  of  the  Government  is  so  hampered  by  provisos  as  is  this, 
and  as  the  various  branches  of  work  of  the  service  are  iifteparably 
connected  one  with  the  other,  and  all  contingent  upon  ample  appro- 
priations, it  follows,  that,  while  in  some  items  the  amounts  asked  have 
been  given,  yet  the  omission  to  appropriate  in  some  other  item  has 
resulted  in  the  failure  of  both,  as  one  could  not  be  utilized  without  the 
assistance  of  theftther. 

The  appropriation  for  fuel  is  not  sufficient  for  our  stations,  many  of 
which,  in  the  extreme  northwest  country,  require  fires  nearly  the  en- 
tire year,  and  in  those  latitudes  the  cost  of  fuel  is  proportionately  high ; 
the  officers  of  the  corps,  and  those  doing  duty  therewith,  have  been 
allowed  (as  are  all  officers  of  the  Army),  by  paragraph  1851,  Army 
Regulations,  to  purchase  fuel  at  a  fixed  rate,  the  Government  paying 
the  difference,  but  by  the  insufficiency  of  the  appropriation  for  the  fiscal 
year  1885  this  privilege  has  been  denied  to  them  for  a  portion  of  the 
time,  and  by  the  failure  to  insert  the  necessary  proviso  in  the  appro- 
priation acts  for  1886  they  have  been  entirely  deprived  of  this  legal 
privilege,  thus  enacting  an  unjust  discrimination  against  the  officers  of 
this  corps  and  those  doing  duty  therewith. 

The  estimate  for  maps  and  bulletins  should  be  favorably  considered, 
and  the  amount  asked  be  appropriated,  for  it  is  this  appropriation 
which  furnishes  the  means  by  which  the  investigations  of  this  service  are 
presented  to  the  public,  and  a  cutting  off  of  any  portion  of  the  amount 
estimated  for  will  entail  not  only  embarrassment  but  oftentimes  com- 
plete failure  in  the  dissemination  of  such  information  as  the  public  de- 
mands from  this  service. 

The  total  amount  of  the  deficiencies  for  the  fiscal  year  ending  June 
30,  1886,  is  $396,167,  of  which  $300,000  are  for  the  purchase  of  a  site 
and  the  erection  thereon  of  a  fire-proof  building  for  offices  suitable  for 
the  uses  of  the  Signal  Service,  and  it  is  especially  urged  that  this  par- 
ticular item  may  receive  favorable  consideration,  as  well,  of  course,  as 
all  others. 

It  is  also  respectfully  suggested  that  the  Secretary  of  War  recom- 
mend the  addition  of  the  following  clause,  viz;  "And  except  such 
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stuns  (not  to  exceed  $3,000)  and  except  such  services  as  the  Secretary 
of  War  may,  in  his  judgment,  deem  necessary  for  the  best  interests  of 
all  concerned,"  to  the  proviso  in  the  Army  bill  which  prohibits  the  use 

of  any  money  appropriated  for  other  parts  of  the  Army  by  or  for  the 
Signal  Corps. 

Statement  of  amounts  appropriated  for  the  support  of  the  Signal  Service,  U.  S.  Army,  for 

ike  fiscal  year  ending  June  30,  1885. 

Legislative,  executive,  and  judicial: 

Regular  clerks,  messengers,  &c $10,660  00 

Scientific  experts,  clerks,  &o 45,000  00 

Postage  stamps,  postal  union  countries,  allotted  by  Secretary  of 

War 1,080  00 

Stationery  allotted  by  Secretary  of  War 3,583  34 

Rent  of  buildings  for  Signal  Office 7,000  00 

Contingent  expenses  allotted  by  the  Secretary  of  War 7,  017  49 

Total 1 74,340  83 

Sundry  civil  expenses :   , 

Observation  and  report  of  storms — 

Manufacture,  purchase,  and  repair  of  instruments $5, 500  00 

Telegraphing  reports , 136,000  00 

Expenses  storm  signals 10,000  00 

Cotton-belt  reports 1  7,000  00 

Connection  life-saving  stations 5,500  00 

Instrument  shelters 2.000  00 

Rents,  &c,  of  offices  outside  of  Washington 40,000  00 

Hiver  and  flood  reports 10,000  00 

Maps  and  bulletins 25,000  00 

Total •-..  241,000  00 

Maintenance  and  repair  of  military  telegraph  lines $24, 000  00 

Stations  on  Nantucket  Island 40,000  00 

Pay,  &c.,  of  the  Signal  Corps : 

Pay  of  officers $30,500  00 

Pay  of  enlisted  men 200,000  00 

Mileage  to  officers 5,000  00 

Pay  of  contract  surgeons 1,200  00 

Commutation  of  quarters  to  officers 8,208  00 

Cost  of  telegrams 250  00 

Total - 245,158  00 

Subsistence  Department : 

Subsistence  and  commutation  of  rations,  Signal  Corps $155,000  00 

Total 155,000  00 

Quartermaster's  Department : 
Regular  supplies- 
Fuel $6,200  00 

Commutation  of  fuel,  at  $9.00  per  month 23,760  00 

Commutation  of  fuel,  at  $8.00  per  month 23,328  00 

Forage  for  mules  and  horses 3, 100  00 

Stationery 100  00 

Stoves,  and  repairs  to  heating  apparatus 600  00 

Lights 300  00 

Straw  for  animals 217  00 

Straw  for  bedding 46  06 

Total..., „ 57,651  08 
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Sundry  civil  expenses — Continued. 
Incidental  expenses- 
Horse  and  mole  shoes $500  00 

Blacksmith's  and  other  tools * 400  00 

Veterinary  supplies «  300  00 

Fire  apparatus,  disinfectants,  oz.o 200  00 

Office  furniture,  Fort  Myer 100  00 

Total 1,500  00 

Interment  of  officers  and  men (200  00 

Apprehension  of  deserters 120  00 

Transportation — 

Materials  and  funds $25,000  00 

Officers  and  men 8,875  00 

Means  of,  mules 1,000  00 

Means  of,  harness 130  00 

Means  of,  repairs  to 500  00 

Total 35,505  00 

Barracks  and  quarters- 
Commutation  of  quarters |84,108  00 

Work  and  supplies  at  Fort  Myer 1,500  00 

Work  and  supplies  on  hospital 300  00 

Total 85,908  00 

Clothing,  camp,  and  garrison  equipage—  • 

Six  wall  tents,  &e $415  00 

Issues  in  kind 4,900  00 

Total 5,315  00 

Medical  Department : 

Medical  attendance  and  medicines,  officers  and  men,  Signal 

Corps $5,000  00 

Medical  attendance  and  medicines,  officers  with  Signal  Corps. .  100  00 

Medical  and  hospital  supplies,  Fort  Myer 700  00 

Medicines  from  depots,  &o 1,000  00 

Material,  repairs  to  hospital,  Fort  Myer ~ 200  00 

Total 7,000  00 

Printing  and  binding  allotted  by  the  Secretary  of  War,  about $10, 000  00 

Support  of  the  Army : 

Expenses  Signal  Service,  U.  S.  Army $5,000  00 

Grand  total 1,017,096  71 

Many  private  persons,  institutions  of  learning,  etc.,  purchase  their 
instruments  through  this  office,  because  of  the  advantage  afforded  to 
obtain  greater  accuracy,  by  having  the  instruments  compared  with  our 
standards,  for  which  no  extra  charge  is  made.  Of  these  there  have 
been  purchased  two  hundred  and  ninety-three  instruments  at  a  total 
cost  of  $1,775.30. 

PROPERTY  AND  DISBURSEMENTS. 

The  improved  methods  of  administering  the  duties  of  the  Property 
and  Disbursing  Division  of  this  office  have  continued,  with  gratifying 
results,  and  the  accounts  passed  the  scrutiny  of  the  accounting  officer 
of  the  Treasury  with  few  suspensions,  and  these  have  been  for  mere 
technical  informality.  All  vouchers  are  paid  by  checks  drawn  to  order, 
a^d  &  u°  ewe  to  bearer ;  this  mode  being  considered  the  safest,  nQt 
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only  in  transmitting  money,  bat  it  also  furnishes  the  assurance  that 
the  money  reaches  the  person  for  whom  it  is  intended.  All  requisitions 
are  carefully  scrutinized,  before  payment,  by  an  officer  other  than  the 
Property  and  Disbursing  Officer.  The  methods  of  verifying  and  settling 
accounts  in  this  bureau  are  those  prescribed  by  Army  Regulations,  and 
are  identical  with  those  which  govern  in  the  Quartermaster's  Depart- 
ment of  the  Army,  with  the  additional  check  that  these  accounts  pass 
the  scrutiny  of  the  Examining  Division  of  this  office  before  they  are 
submitted  to  the  accounting  officer  of  the  Treasury. 

The  service  has  been  economically  managed,  and  the  additional  care 
of  the  property,  which  is  widely  distributed  over  the  couqtry,  has 
greatly  increased  the  work  of  the  division.  Under  the  present  rule, 
each  article  purchased  is  taken  up  on  a  property  report,  which  is  ren- 
dered quarterly  for  transmission  to  the  Third  Auditor  of  the  Treasury, 
so  that  there  is  not  one  article,  from  the  merest  trifle  to  the  most 
expensive  instrument  that  is  purchased,  but  what  is  carefully  reported 
to  the  accounting  officer  of  the  Treasury. 

The  experience  of  the  past  year  furnishes  additional  reasons  for 
renewing  my  recommendation  for  the  erection  of  a  fire-proof  building 
for  offices  suitable  for  the  uses  of  the  Signal  Service,  as  per  plans  and 
estimates  contained  in  Senate  Executive  Document  No.  152,  48th  Con- 
gress, 1st  session.  The  buildings  now  occupied  by  this  service  are  in- 
secure and  nnsafe  for  the  storage  of  valuable  Government  property. 

The  anrfhal  report  of  Gapt.  S.  M.  Mills,  Fifth  Artillery,  Property  and 
Disbursing  Officer,  for  the  year  ending  June  30, 1885,  will  be  found  in 
Appendix  No.  68,  and  the  report  of  the  Examining  Officer  for  the  same 
pe.iod  is  given  in  Appendix  No.  69. 

PUBLICATIONS.  * 

The  Monthly  Weather  Review  of  the  Signal  Service  has  been  regu- 
larly published  during  the  year,  and  with  improvements  and  additions 
it  now  forms  one  of  the  most  valuable  productions  of  this  Service. 
Each  Review  contains  a  general  summary  of  the  meteorological  data 
collected  by  this  office  during  the  month.  The  introduction  gives  a 
brief  statement  of  the  weather  conditions  throughout  the  country,  and 
the  probable  effect  of  the  same  upon  the  agricultural  products  of  each 
section.  The  monthly  means  of  temperature  and  rainfall,  compared 
with  the  normal  temperature  and  average  rainfall  for  each  district,  are 
published  in  tabular  form.  Similar  tables  referring  specially  to  the 
cotton  region  are  given,  based  upon  cotton-region  reports.  These 
tables  are  increasing  in  value  from  year  to  year,  as  they  afford  means 
of  comparison  between  the  meteorological  conditions  and  their  probable 
effect  upon  the  crop. 

A  large  number  of  marine  reports  are  received  in  time  to  be  utilized 
in  tracing  storms  from  the  continent  over  the  north  Atlantic,  and  the 
probable  tracks  of  these  storms  are  given  on  the  monthly  charts  ac- 
companying the  Review,  thus  affording  information  specially  valuable 
to  shipmasters. 

The  Monthly  Summary  and  Review  of  International  Meteorological 
Observations  contains  a  summary  of  the  reports  published  in  the  Inter- 
national Bulletin,  and  a  general  discussion  of  the  meteorological  con- 
ditions prevailing  over  the  northern  hemisphere.  These  observations 
have  been  published  since  1873,  and  they  furnish  a  valuable  collection 
of  data  for  the  solution  of  the  great  problem  of  meteorology.  With  a 
view  to  economy  I  have  discontinued  the  publication  of  the  bulletin 
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and  substituted  a  large  daily  chart,  upon  which  the  data  is  presented 
in  graphic  form. 

The  annual  report  of  the  officer  in  charge  of  the  Fact  and  Interna- 
tional Bulletin  Division,  in  which  these  publications  are  prepared,  will 
be  found  in  Appendix  No.  64. 

Work  has  been  continued  on  the  publication  known  as  the  Meteoro- 
logical Eecord,  and  by  special  authority  of  the  Secretary  of  War  ar- 
rangements have  been  made  for  the  issue  of  this  important  work  for  a 
single  year. 

This  publication  contains  a  revised  edition  of  the  tri-daily  bulletins 
and  charts  of  this  service,  and  affords  a  meteorological  record  of  es- 
pecial value  in  the  study  of  storm  movements  within  the  United 
States.  It  is  the  most  complete  work  now  issued,  and  it  is  recom- 
mended that  some  provision  be  made  for  its  regular  publication. 

The  following  Professional  Papers  of  the  Signal  Service  have  been 
published  during  the  year: 

XIV.  Charts  of  Relative  Storm  Frequency  for  a  Portion  of  the 
Northern  Hemisphere. — J.  P.  Finley,  2d  Lieutenant,  Signal  Corps. 

XV.  Researches  on  Solar  Heat  and  its  Absorption  by  the  Earth's 
Atmosphere. — Prof.  S.  P.  Langley. 

XYI.  Toronado  Studies  for  1884.— J.  P.  Finley,  2d  Lieutenant,  Sig- 
nal Corps. 

The  following  Signal  Service  Notes  have  been  published  during  the 
year :  • 

XIII.  The  Relation  between  Magnetic  Storms  and  Northers  at 
Havana,  Cuba.— 6.  E.  Curtis,  Sergeant,  Signal  Corps. 

XIV.  Physical  Observations  on  Board  the  Lady  Franklin  Bay  Ex- 
pedition of  18g3. — W.  H.  Lamar,  jr.,  and  F.  W.  Ellis,  Sergeants,  Signal 
Corps.  * 

XV.  River  Floods  and  Danger  Lines  of  1882.— Prof.  H.  A.  Hazen. 

XVI.  The  Effects  of  Wind  Currents  on  BainfalL— G.  E.  Curtis,  Ser- 
geant, Signal  Corps. 

XVII.  A  First  Report  upon  Observations  of  Atmospheric  Electricity 
at  Baltimore,  Maryland. — Park  Morrill,  Private,  Signal  Corps. 

XVIII.  The  Aurora  in  its  Relation  to  Meteorology. — A.  McAdie, 
Private,  Signal  Corps. 

XIX.  Report  on  the  Tornado  of  August  28, 1884,  near  Huron,  Da- 
kota.— S.  W.  Glenn,  Sergeant,  Signal  Corps. 

XX.  Report  on  Thunder-storms  of  May,  1884. — Prof.  H.  A.  Hazen. 
These  publications  are  based  upon  the  data  collected  by  this  office, 

and  contain  results  which  bear  directly  upon  the  current  work  of  the 
service.  It  is  therefore  recommended  that  some  provision  be  made  for 
the  oontinued  publication  of  papers  of  this  character. 

Appendix  No.  70  contains  the  report  of  the  officer  in  charge  of  the 
Publications  Division. 

PERSONNEL. 

The  general  work  of  the  service  is  performed  by  twenty-one  officers, 
three  professors,  three  junior  professors,  five  hundred  enlisted  men,  and 
fourteen  civilian  clerks.  Under  the  provisions  of  an  act  of  Congress 
approved  July  7, 1884,  limiting  the  number  of  officers  to  be  detailed 
from  the  line  of  the  Army  as  acting  signal  officers,  Lieutenants  Caziarc, 
Ward,  and  Mans  were  relieved  by  S.  O.  No.  166,  dated  July  17, 1884, 
2d  Lieutenant  B.  M.  Purssell,  Signal  Corps,  TJ.  S.  A.,  was  assigned  to 
duty  July  10th,  relieving  Lieutenant  Cnziarc,  as  officer  in  charge  of 
Correspondence  and  Records  Division ;  his  report  as  officer  in  charge  of 
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this  division  will  be  found  in  Appendix  No.  64.  2d  Lieutenant  F.  M. 
M.  Beall,  Signal  Corps,  U.  8.  A.;  was  assigned  to  duty  July  19th,  re- 
lieving Lieutenant  F.  K.  Ward,  in  charge  of  Stations  Division. 

Under  the  provisions  of  an  act  of  Congress  approved  March  3, 1885, 
limiting  the  number  of  officers  to  be  detailed  from  the  line  of  the  Army 
as  acting  signal  officers,  Lieutenant  James  Allen,  an  indication  officer, 
was  relieved  from  duty  and  ordered  to  his  regiment  by  S.  O.  No.  142, 
dated  June  23, 1885 ;  Captain  S.  M.  Mills  and  Lieutenant  P.  H.  Ray 
were  relieved  from  duty  as  acting  signal  officers,  at  their  own  request, 
on  June  30th  and  June  20th,  respectively. 

Captain  F.  B.  Jones,  A.  Q.  M.,  was  detailed  by  the  Secretary  of  War 
as  acting  signal  officer,  and  relieved  Captain  S.  M.  Mills  of  his  duties 
as  Property  and  Disbursing  Officer  of  the  Signal  Service,  July  1, 1885. 

Sergeants  James  Mitchell  and  Frank  W.  Ellis  were  promoted  to  be 
2d  Lieutenants  in  the  Signal  Corps,  to  date  August  15, 1885,  after  hav- 
ing passed  a  successful  competitive  examination. 
.  The  enlisted  men  of  the  service  were  distributed  as  follows:  one 
hundred  and  sixty-two  at  the  office  of  the  Chief  Signal  Officer  (since 
reduced  to  one  hundred  and  fifty,  and  will  be  still  further  reduced) ;  on 
telegraph  lines,  ninety-seven ;  at  Fort  Myer,  thirty-three ;  and  at  Sig- 
nal Service  stations,  two  hundred  and  two,  leaving  six  vacancies. 

ORGANIZATION  OF  THE  SIGNAL  CORPS. 

A  completed  organization  for  the  Signal  Corps  is  of  the  greatest  im- 
portance. By  retaining  the  experience  of  officers  who  have  served  for 
long  periods  in  this  service  great  economies  can  be  secured  each  year, 
serious  mistakes  can  be  avoided,  and  excellence  of  serviqp  can  be  ob- 
tained in  no  other  way.  •» 

The  entire  subject  of  reorganization  of  the  Signal  Corps  is  now  in 
the  hands  of  a  joint  commission  of  Congress  that  has  thoroughly  inves- 
tigated it,  and  their  report  may  be  looked  for  at  the  meeting  of  Con- 
gress. This  commission,  with  great  patience,  gave  the  fullest  oppor- 
tunity for  the  presentation  of  the  views  of  the  Chief  Signal  Officer,  and 
he  reasonably  expects  such  recommendations  to  Congress  as  will  result 
in  permanence  and  great  advantage  to,  the  service,  in  which  he  hopes 
for  the  concurrence  and  aid  of  the  Honorable  Secretary  of  War.  The 
following  extracts  from  the  record  of  testimony  before  the  commission 
show  the  need  and  kind  of  organization  necessary,  and  wherein  it  is 
now  deficient: 


A  FIXED  ORGANIZATION. 

The  necessity  of  a  fixed  organization  is  the  same  as  in  any  other  military  body. 
Without  it  the  loss  of  experience  by  instructed  officers  leaving  the  service  is  a  con- 
stant source  of  weakness,  and  loss  in* money  as  well  as  experience. 

The  saving  of  money  where  well-matured  experience  is  applied  in  the  disbursement 
of  large  snms  (a  million  dollars  a  year  in  the  Signal  Service)  bears  abont  the  same 
relation  to  it*  disbursements,  when  done  by  temporary  details,  as  the  building  of  a 
house  with  inexperienced  mechanics  does  to  building  it  with  thoroughly  trained  men 
who  know  their  business. 

The  taving  by  the  legislation  I  have  recommended,  that  is.  by  giving  a  permanent 
corps,  wonld  many  times  pay  the  cost  of  salaries,  and  in  discipline  and  organization 
H  is  absolutely  necessary.  Now,  when  an  officer  is  derelict  and  discipline  becomes 
necessary,  he  asks  to  join  his  regiment,  which  is  granted,  and  he  is  not  only  lost  to 
my  service,  but  an  example  of  my  want  of  power  to  enforce  discipline  is  shown  to 
those  who  remain. 

The  want  of  such  a  corps  is  felt  every  day  and  it  is  hoped  that  Congress  will  no 
longer  withhold  its  benefits,  leaving  it  alone,  of  all  services  in  the  Army,  weakened 
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and  embarrassed  by  the  want  of  organization.  This  is  one  of  the  ways  in  which 
economy  and  efficiency  can  be  secured  by  legislation,  and  the  other,  as  refers  to 
economy,  is  to  build  an  office  for  the  Signal  Service,  and  the  saving  in  rents  will  be 
greater  than  the  value  of  the  money  it  will  cost. 

A  military  organization  is  required  because,  to  do  our  work,  the  military  habit  is 
necessary,  i hat  is,  unquestioned  obedience,  promptness,  and  accurate  methods  of  work. 
We  must  have  this,  and  the  military  method  is  the  only  means  ever  devised  by  whieh 
this  can  be  accomplished. 

By  other  methods  obedience  and  promptness  are  not  so  certain,  and  while  we  might 
get  it  i  n  t  he  majority  of  cases,  yet  there  would  be  times  when  the  continuity  of  our  work 
would  be  destroyed  by  want  of  promptness,  or  disobedience  of  orders.  When  exact 
-  work  is  required,  depending  upon  the  absolute  direction  of  others,  it  has  been  the 
custom  of  the  world  always  to  employ  the  military  plan,  and  no  other  has  ever  been 
found  so  competent. 

The  Articles  of  War  and  Regulations  of  the  Army  add  both  to  the  vigor  and  effi- 
ciency of  the  Signal  Service,  and  it  is  that  fact  alone  which  enables  us  to  always  be 
Nine  of  getting  prompt  reports,  enabling  us  to  make  our  predictions  in  minutes,  where 
the  civil  bureaus  of  Europe  take  hours,  giving  our  bureau  a  prominence  over  all 
others. 

These  reasons  of  time,  and  the  use  of  delicate  instruments,  require  training  and 
long  practice,  and  especially  the  absolute  dependence  on  specific  time  apply  in  such 
force  to  no  civil,  and  no  other  military,  bureau. 

The  necessity  for  grades  of  rank  in  every  military  organization  has  been  recognized 
from  time  beyond  record.  It  is  the  prime  condition  of  their  wholesome  existence. 
These  grades  are  all  there  is  for  the  ambition  of  military  men  to  look  ahead  to,  it  cor- 
lesponds  to  the  regular  forward  steps  men  look  for  in  all  walks  of  life;  and  without 
increased  rank  with  age,  a  permanent  military  organization  would  have  within  it  the 
conditions  of  its  own  infirmity  and  inferiority,  and  no  good  man  would  remain  in  it; 
at  present,  there  is  no  promotion  provided. 

Our  meteorological  work  all  depends  upon  an  accurate  and  continuous  record. 
Without  both  of  these  conditions  the  work  is  valueless.  To  get  these  conditions, 
observers  must  be  carefully  trained,  and  must  be  held  with  an  absolute  control.  This 
irakes  a  military  organization  indispensable. 

The  gathering  of  these  series  is  traditionally  military  work,  and  all  that  is  of  much 
value  has  been  tone  under  some  form  of  military  organization.  Our  own  is  the  first 
iu  extent  and  value^and  was  begun  about  1820,  by  the  Medical  Department  of  the 
Army.  It  has  been*  ept  up  ever  since,  and  fifty-two  of  the  post  hospitals  still  report 
to  tin,  and  give  us  valuable  reports.  The  next  in  value  is  oy  the  English  ordnance. 
Then  comes  those  of  the  religious  orders,  the  monasteries,  and  they  nave  what  cor- 
responds to  a  military  control  of  the  strictest  kind,  which  has  enabled  them  to  secure 
unliroken  series.  But  our  own,  by  the  Signal  Service,  in  the  past  fifteen  years,  is 
uuique,  and  of  many  times  the  value  of  all  the  other  series  combined. 

There  can  be  no  doubt  that  there  w ill  be  a  loss  of  efficiency  by  a  transfer.  Efficiency 
is  now  as  high  as  can  be  reasonably  expected,  and  any  change  can  but  lower  it,  while 
to  transfer  the  work  will  practically  destroy  the  corps,  as  only  its  work,  and  not  the 
men,  can  be  transferred,  leaving  its  future,  at  best,  an  experiment  of  very  uncertain 
success. 

The  rules  governing  it  are  the  development  of  fifteen  years,  are  of  a  purely  military 
nature,  and  will  not  suit  a  civilian  organization.  In  fact,  very  much  that  we  have 
done  in  the  way  of  organization  and  plan,  which  has  cost  all  these  years  of  labor  and 
money,  and  which  has  given  such  eminent  satisfaction  everywhere,  will  be  lost.    The 

country  is  satisfied  and  there  is  no  call  for  its  transfer. 

•  •••••• 

The  work  is  now  done  much  more  economically  than  it  could  be  by  a  civil  organiza- 
tion. It  is  a  well-known  fact  that,  except  in  the  highest  grades,  military  wages  the 
world  over  are  less  than  any  other,  and  especially  less  than  in  the  civil  public  service. 

This  is  due  largely,  especially  in  republics,  to  a  fixedness  of  service  and  removal 
from  personal  and  political  fluctuations.  ' 

We  now  pay  $65  and  $100  a  month,  when  a  like  grade  of  men  in  civil  employment, 
and  who  are  less  educated,  receive  $100  and  $150.  The  latter  figures  would  certainly 
rule  in  a  civil  service. 

The  chiefs  of  our  offices  in  large  cities  are  now  most  efficient,  and  do  the  work  as 
sergeants,  with  the  pay  of,  say,  $1,200  a  year.  Under  civil  service  rule  these  places 
would  certainly  be  magnified  to  correspond  with  chiefs  of  the  other  public  offices  by 
which  the  Signal  Office  is  surrounded,  until  the  pay  would  be  three  or  four  times  as 
great  as  now. 

The  work  of  the  men  at  Signal  Service  stations  extends  through  seventeen -hours 
of  the  twenty-four.  This,  while  in  the  military  service,  counts  as  no  extra  time,  and 
the  men  sleep  between  hours;  in  the  civil  service,  under  the  law,  it  will  count  for 
more  than  two  days,  resulting  finally  in  the  employment  of  two  men  to  do  the  work 
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bow  done  by  oue.  These  alts  the  sonrces  of  additional  cost  that  can  be  foreseen,  and 
there  is  no  doubt  bat  finally  the  cost  of  doing  the  same  work  now  done,  and  which 
certainly  will  be  couiinued,  will  cost  doable  what  it  now  does. 

By  the  Chairman  : 

Q.  This  goes  on  throngh  the  entire  ycarf 

A.  For  three  bundred  and  sixty-live  days,  Sundays  and  holidays.  I  do  not  know 
that  this  has  come  to  the  attention  of  the  commission,  but  it  is  a  very  important 
factor. 

There  is  no  doubt  but  these  two  legal  days,  more  than  sixteen  hours,  would  be, 
under  a  civil  organization,  a  legal  claim. 

• 

LEGISLATION  NEEDED  BT  THE  SIGNAL  SERVICE. 

To  be  added  to  the  Signal  Corps,  with  rank  and  pay  of  officers  of 
like  grade  of  cavalry — 

1.  One  colonel. 

2.  One  lieutenant-colonel. 

3.  One  major  and  disbursing  officer. 

4.  Eight  captains ;  and  the  second  lieutenants  of  the  Signal  Corps, 
after  eight  years  of  service  as  second  lieutenants,  may  be  appointed  by 
the  President  first  lieutenants :  and  after  fourteen  years'  service  as 
lieutenants,  may  be  appointed  oy  the  President  captains.  And  the 
one  hundred  and  fifty  sergeants  of  the  Signal  Corps  shall  be  composed 
of  three  classes  i  twenty-five  of  the  first  class,  who  shall  have  the  pay 
proper  of  450  a  month ;  fifty  of  the  second  class,  who  shall  have  the 
pay  proper  of  $40  a  month ;  and  seventy-five  of  the  third  class,  who 
shall  have  the  pay  proper  of  $34  a  month,  the  same  as  now.  And  all 
the  sergeants,  corporals,  and  privates  of  the  first  class  shall  be  known 
as4* Observers  of  the  Signal  Service."  # 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig,  and  Bvt.  Maj.  QenH, 
Chief  Signal  Officer,  U.  S.  Army. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 
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mental error  only,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each  month 
and  the  year,  with  monthly  constants  for  the  reduction  to  sea-level  of  baro- 
metric observations  made  at  Signal  Service  stations.  Compiled  from  Janu- 
ary, 1880,  to  December,  1884,  inclusive,  except  at  stations  opened  subsequent 
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m.  (Washington  time)  normals  by  3. 
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of  the  Signal  Service,  tJ.  S.  Army,  for  each  month  of  the  year.  Compiled  from 
the  commencement  of  observations  at  each  station  to,  and  including,  Decem- 
ber 31,  1881. 

7. — Table  showing  the  mean  of  the  lowest  pressure  (reduced  to  sea-level)  at  stations 
of  the  Signal  Service,  U.  S.  Army,  for  each  month  of  the  year.  Compiled  from 
thajcommencement  of  observations  at  each  station  to,  and  including,  Decem- 
ber 31,  1864. 

8. — Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  Computed  from  the  commencement  of  observations  at 
each,  to  and  including  July,  1872.  The  daily  means  are  obtained  by  dividing 
the  sum  of  the  7.35  a.  m.,  4.35  and  11.35  p.  m.  (Washington  tune)  observations 
by  3 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in 
the  month.  • 

9. — Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.    Computed  from  September,  1872,  to,  and  including,  Oc- 
tober, 1879,  except  at  stations  opened  subsequent  to  the  former  date.    The 
daily  means  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m.,  4.35  and  11  p. 
m.  (Washington  time)  observations  by  3. 
10. — Table  of  mean  temperatures  at  stations  of  the  Signal  •Service,  U.  S.  Army,  for  each 
month  and  the  year.    Computed  from  November,  1879,  to  December,  1884, 
both  inclusive,  except  at  stations  opened  subsequent  to  the  former  date.    The 
daily  means  are  those  obtained  by  dividing  the  sum  of  the  7  a.  m.,  3  and  11 
p.  m.  (Washington  time)  observations  by  3. 
11. — Table  showing  the  mean  monthly  temperature  and  departure  of  1884  therefrom  in 
degrees  (Fahr.)  at  selected  stations  of  the  Signal  Service,  U.  S.  Army.    This 
normal  has  been  computed  for  the  decade  ending  December  31,  1884.    The 
daily  means  are  obtained  by  dividing  the  sum  of  the  three  observations  by  3 ; 
the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in  the 
month. 
Note.— Observations  from  January  1, 1875,  to  November  1, 1879,  taken  at  7.35 
a.  m.,  4.35  and  11  p.  m.  (Washington  time),  and  from  November  1,  1879,  to 
December  31. 1884,  at  7  a.  m.,  3  and  lip.  m.  (Washington  time). 
12. — Table  showing  tie  annual  and  mean  annual  temperatures  at  stations  of  the  Signal 
8ervice,  U.  S.  Army.    The  daily  means  are  obtained  by  dividing  the  sum  of 
the  three  telegraphic  observations  by  3 ;  the  monthly,  by  dividing  the  sum  of 
the  daily  by  the  number  of  days  in  the  month ;  the  annual,  by  dividing  the 
sum  of  the  monthly  by  12. 
Note. — Observations  prior  to  August  25,  1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35  p.  m.  (Washington  time);  from  August  25,  1872,  to  November  1,  1879, 
at  7.35  a.  m.,  4.35  and  11  p.  m.  (Washington  time) ;  and  from  November  1, 
1879.  to  December  31,  1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

13. — Table  snowing  the  mean  daily  range  of  temperature  at  stations  of  the  Signal 
8ervice,  U.  S.  Army,  for  each  month  of  the  year  1884.  The  daily  range  is  the 
difference  between  the  highest  and  lowest  temperatures,  as  recorded  on  self- 
registering  thermometers ;  the  mean  daily  is  obtained  by  dividing  the  sum  of 
the  daily  by  the  number  of  days  in  the  month. 
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14.— Table  showing  the  highest  temperature,  and  year  in  which  it  occurred,  at  eta 
tions  of  the  Signal  8ervice,  U.  8.  Army,  for  each  month  and  the  year.    Com- 
piled from  the  commencement  of  observations  at  each,  to,  and  including,  De- 
cember, 1884,  from  self-registering  thermometers. 

15. — Table  showing  the  lowest  temperature,  and  year  in  which  it  occurred,  at  sta- 
tions of  the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Com-: 
piled  from  the  commencement  of  observations  to,  and  including,  December, 
1884,  from  self-registering  thermometers. 

10. — Table  showing  the  monthly  and  annual  mean  temperatures  from  reports  made  by 
voluntary  observers  of  the  Signal  Service,  II.  S.  Army,  for  the  year  ending 
December  31, 1884.  The  daily  mean  is  generally  obtained  by  dividing  the  sum 
of  the  7  a.  m.,  2,  and  twice  the  9  p.  m.  (local  time)  observations  by  4;  the 
monthly,  by  dividing  the  suurof  the  daily  by  the  number  of  days  in  the  mouth. 

17. — Table  showing  the  monthly  maximum  and  minimum  temperatures,  and  annual 
range  of  temperature,  from  reports  made  by  voluntary  observers  of  the  Sig- 
nal Service,  U.  S.  Army,  for  the  year  ending  December  31, 1884,  from  self-reg- 
istering thermometers. 

18. — Table  showing  the  monthly  and  annual  mean  temperatures  at  military  post  hos- 

Sitals  for  the  year  ending  December  31, 1884.  The  daily  mean  is  obtained  by 
ividing  the  sum  of  the  7  a.  m.t  2,  and  twice  the  9  p.  m.  (local  time)  observa- 
tions by  4 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of 
days  in  the  montjh. 

19. — Table  showing  the  monthly  maximum  and  minimum  temperatures,  aud  annual 
range  of  temperature  at  military  post  hospitals,  for  the  year  ending  Decem- 
ber 31,  1884,  from  self-registering  thermometers. 

20. — Table  showing  the  monthly  and  annual  mean  temperatures  at  stations  on  the 
Central  Pacific  and  Southern  Pacific  Railroads  and  connecting  branches,  for 
the  year  ending  December  31,  1884.  The  daily  mean  is  obtained  by  dividing 
the  sum  of  the  maximum  and  minimum  temperatures  by  2 ;  the  monthly,  by 
dividing  the  sum  of  the  daily  by  the  number  of  days  in  the  mon\h. 

21. — Table  showing  the  monthly  maximum  and  minimum  temperatures  at  stations  on 
the  Central  Pacific  and  Southern  Pacific  Railroads  and  connecting  branches, 
for  the  year  ending  December  31, 1884,  from  self-registering  thermometers. 

22. — Table  showing  the  mean  of  the  maximum  and  minimum  temperatures  at  the  cot- 
ton-region stations  of  the  Signal  Service,  U.  S.  Army,  for  the  months  of  Jul v 
to  Octobe^  1884,  and  May  and  June,  1886.  These  means  are  obtained  by  di- 
viding the  sums  of  the  daily  readings  of  self- registering  thermometers  by  the 
number  of  observations  taken — one  daily  at  5  p.  m.  (central  time). 

23. — Table  showing  the  mean  temperature  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time) 
at  stations  of  the  Signal  Service,  U.  S.  Array,  for  each  month  of  the  year. 
Computed  from  January  1, 1880,  to  December  31, 1884. 

24. — Table  showing  the  mean  a.  m.,  p.  m.,  and  midnight  temperatures  at  stations  of  the 
Signal  Service,  U.  S.  Army,  for  each  month  of  the  year.  Computed  from  the 
commencement  of  observations  to  December  31, 1884. 
Note. — Observations  prior  to  August  25,  1872,  were  taken  at  7.35  a.  in.,  4.35  and 
11.35  p.  m.  (Washington  time) ;  from  August  25, 1872,  to  November  1, 1879,  at 
7.35a.m., 4.35  and  11  p.  m. (Washington  time);  and  from  November  I,  1879, 
to  December  31, 1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

25. — Table  showing  the  average  temperature  of  the  surface  of  the  ocean  at  stations  of 
the  Signal  Service,  U.  S.  Army,  on  the  Atlantic  and  Gulf  coasts,  for  each 
month  and  the  year.  Computed  from  observations  taken  at  2  p.  m.  (Wash- 
ington time),  daily,  from  the  date  observations  began  to  December  31,  1884. 

26. — Table  showing  the  mean  temperature  and  average  precipitation,  the  latter  in 
inches  and  hundredths,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
season  of  the  year.  Computed  from  the  commencement  of  observations  at 
each  to,  and  including,  December,  1884.  The  mean  temperature  is  deduced 
from  three  telegraphic  observations  taken  at  the  same  moment  of  Washing- 
•  ton  time  at  all  stations.  The  seasons  comprise  the  following  months :  Spring — 
March,  April,  aud  May.  Summer— June,  July,  and  August.  Autumn — Sep- 
tember, October,  November.  Winter — December,  January,  and  February. 
Note.— Observations  prior  to  August  25, 1872,  were  taken  at  7.35  a.  ni.,  4.35  aud 
11.35  p.  m.  (Washington  time) ;  from  August  25,  1872,  to  November  1,  1879, 
at  7.35  a.  m.,  4.35  and  11  p.  m.  (Washington  time) ;  and  from  November  1, 
1879,  to  December  31, 1884,  at  7  a.  m.,  3. aud  11  p.  m.  (Washington  time). 

27.—  Table  showing  the  normal  precipitation  and  departure  (of  1884)  therefrom,  in 
inches  and  hundredths,  at  stations  of  the  8ignal  Service,  U.  S.  Army,  for  each 
month  of  the  year.  The  normal  has  been  computed  from  the  commencement 
of  observations  to  December,  1884,  inclusive. 

28.— Table  showing  the  average  precipitation,  in  iuches  and  hundredths,  at  selected 
stations  of  the  Sigual  Service,  U.  S.  Army,  for  each  month  and  the  year.  Com- 
puted for  the  decade  ending  December  31,  1884. 
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29. — Table  show ing  the  average  precipitation,  in  inches  and  hundredths,  at  selected 
stations  of  the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year. 
Computed  from  January,  1880,  to,  and  including,  December,  1884. 

30. — Table  showing  the  annual  and  mean  annual  precipitation,  in  inches  and  hun- 
dredths, at  stations  of  the  Signal  Service,  U.  S.  Army.  Compiled  from  the 
commencement  of  observations  to  1884,  inclusive. 

31. — Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
from  reports  made  by  voluntary  observers  of  the  Signal  Service,  U.  S.  Army, 
for  the  year  ending  December  31,  18S4. 

32. — Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
at  military  post  hospitals,  for  the  year  ending  December  31,  1884. 

33. — Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
at  stations  on  the  Central  Pacific  and  Southern  Pacific  Railroads  and  con- 
necting branches  for  the  year  ending  DecemberCU,  1884.  (Copied  from  the 
records  on  file  at  the  office  of  the  chief  engineer,  C.  P.  R.  R.) 

34. — Table  showing  the  precipitation,  in  inches  and  hundredths,  at  the  cotton-region 
stations  of  the  Signal  Service,  U.  S.  Army,  for  the  months  of  July  to  October, 
1884,  inclusive,  and  May  and  June,  1885. 

33. — Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  S.  Army, 
for  each  month  and  the  year.  Computed  from  the  commencement  of  obser- 
vations at  each  to,  and  including,  July,  1872.  The  daily  means  are  obtained 
by  dividing  the  sum  of  the  7.35  a.  m.,  4.35  and  11.35  p.  m.  (Washington  time) 
observations  by  3. 

36. — Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  S.  Army, 
for  each  month  and  the  year.  Computed  from  September,  1872,  to,  and  in- 
cluding, October,  1879,  except  at  stations  opened  subsequent  to  the  former 
date.  The  daily  means  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m., 
4.35  and  11  p.  m.  (Washington  time)  observations  by  3. 

37. — Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  S.  Army,  for 
eac%  month  and  the  year.  Computed  from  November,  1879,  to  December, 
1884,  both  inclusive,  except  at  stations  opened  subsequent  to  the  former  date. 
The  daily  means  are  obtained  by  dividing  the  sum  of  the  7  a.  in.,  3  and  11 

S.  m.  (Washington  time)  observations  by  3. 
e  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  S.  Army, 
for  each  month  and  the  year.    Computed  from  the  7  a.  ra^  3  and  11  p.m. 
(Washington  time)  observations,  and  from  January  1, 1882,  to  December  31, 
1884.  • 

39. — Table  showing  the  average  dew-point  at  stations  of  the  Signal  Service,  U.  S. 
Army,  for  each  month  and  the  year.  Compiled  from  January,  1*82,  to,  and 
including, December,  1884.  The  daily  means  are  obtained  by  dividing  the 
sum  of  the  7  a.m.,  3  and  11  p.  ra.  (Washington  time)  observations  by  3. 

40. — Table  showing  the  date  of  the  first  light  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1684-85. 

41. — Tables  showing  the  dates  of  the  first  killing  frost  at  stations  of  the  Signal  Ser- 
vice, U.  S.  Army,  east  of  the  Rocky  Mountains,  for  eaoh  winter  from  1873-74 
to  the  winter  of  1884-,85,  inclusive. 

42. — Table  showing  the  date  of  the  last  light  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1884-'85. 

43. — Table  showing  the  date  of  the  last  killing  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  each  winter  from  the  commence- 
ment of  observations  to,  and  including,  the  winter  of  1884-'85. 

44. — Table  showing  the  date  of  the  first  snowfall  at  stations  of  the  Signal  Service,  U. 
S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1884-85. 

45. — Tablo  showing  the  date  of  the  last  snowfall  at  stations  of  the  Signal  Service,  U. 
S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1884-85. 

46. — Table  showing  the  average  movement  of  the  wind,  in  miles,  at  stations  of  the 
Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Compiled  from 
the  commencement  of  observations  at  each  to,  and  including,  December,  1884. 

47. — Table  showing  the  average  hourly  velocity  of  the  wind,  in  miles,  at  stations  of 
the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Computed 
from  the  commencement  of  observations  at  each  to,  and  inclnding,  December, 
1884.  The  average  hourly  velocity  is  obtained  by  dividing'  the  average 
monthly  movement  by  the  number  of  days  in  the  mouth,  and  the  result  by  24. 

48. — Table  showing  the  average  cloudiness  (scale  of  0  to  10)  at  stations  of  the  Signal 
Service,  uT8.  Army,  for  each  month  and  the  year.  Compiled  from  the  com- 
mencement of  observations  at  each  to„  and  including,  December,  1884,  from 
the  three  telegraphic  observations.  The  monthly  average  is  obtained  by  di- 
viding the  sums  of  the  amount  of  cloudiness  recorded  daily  by  the  number  of 
observations  taken. 
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49.— Table  showing  the  average  number  of  clear,  lair,  and  cloudy  days  at  stations  of 
the  Signal  8ervice,  U.  8.  Army,  for  each  month  snd  the  year.  Compiled  from 
the  commencement  of  observations  at  each  to,  and  including,  December,  1884, 
from  the  three  telegraphic  observations.  Cloudiness  is  recorded  on  a  scale  of 
0  to  10,  each  observation.  Clear  days  comprise  from  0  to  8  tenths ;  lair,  9  to 
22 ;  and  cloudy,  23  to  30. 

60.— Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  sta- 
tions on  the  Central  Pacific  and  8oothern  Pacific  Railroads  and  connecting 
branches,  during  each  month  of  the  year  1884.  (Copied  from  the  records  on 
file  at  the  office  of  the  chief  engineer,  C. P.  R.  R.) 

51. — Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  sta- 
tions of  the  8ignal  Service,  U.  8.  Army,  daring  each  month  of  the  year.  Com- 
puted from  the  commencement  of  observations  at  each  to,  and  including, 
December,  1884.     *   . 

52. — Annual  meteorological  summaries  (Forms  127  B)  at  stations  of  the  Signal  Serv- 
ice, U.  8.  Army. 

53. — Description  of  the  various  districts  shown  on  the  Signal  Service  district  map. 

54. — Report  of  the  display  of  cold- wave  signals. 

55. — Report  npon  the  temperature  and  weather  signals. 

56. — Railway  weather  bulletin  service. 

57. — River  reports  and  flood  warnings. 

58. — 8ystem  of  cotton-region  reports. 

50.— Classified  list  of  stations  of  the  Signal  Service. 

00. — Report  of  the  display  of  cautionary  signals  at  special  stations. 

61.— List  of  stations  of  the  first  and  second  order,  established  since  November  1, 1870, 
together  with  the  dates  on  which  those  not  in  operation  on  June  30, 1886, 
were  closed. 

02. — Signal  8ervice  agencies. 

63. — Report  of  officer  in  charge  of  telegraph  lines. 

64. — Report  of  officer  in  charge  of  Correspondence  and  Records  Division? 

65. — Report  of  officer  in  charge  of  Fact  and  International  Bulletin  Division. 

66. — Report  of  assistant  in  charge  of  the  Study  Room  Division. 

67. — Report  of  assistant  in  charge  of  Physical  Laboratory. 

68. — Report  of  the  Property  and  Disbursing  Officer. 

60. — Report  of  fjficer  in  charge  of  Examiner's  Division. 

70. — Report  of  offionr  in  charge  of  Publications  Division. 

71. — Meteorological Researches,  Prof  William  FerreL 
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APPENDIX  z. 

EXPORT  OF  OFFICER  IN  CHARGE  OF  FOET  MYER. 

Fobt  Myer,  Vibginia,  July  10, 1885. 

Gexebal  :  I  have  the  honor  to  submit  my  annual  report  of  the  school  of  instruction 
and  post  of  Fort  Myer  for  the  fiscal  year  ending  Jnne  30, 1885. 

The  course  of  instruction  as  prescribed  for  officers  and  enlisted  men  has  been  closely 
followed. 

Five  officers  of  the  Signal  Corps  reported  during  the  year  for  instruction,  namely, 
Lieuts.  Frank  Greene,  J.  H.  Weber,  J.  P.Finley,  J;  E.  Maxfield,  and  F.  R.  Day.  Lien- 
tenant  Weber  was  relieved  from  duty  November  8, 1884,  without  completing  his  course, 
and  granted  sick  leave.  The  remaining  four  officers  completed  the  full  course  and 
passed  the  final  examination. 

Lieutenants  Walshe,  Finley,  and  Day  were  ordered  on  inspection  duty  February  27, 
1886,  and  returned  to  duty  at  this  post  on  the  following  dates :  Lieutenant  Finley, 
May  20,  Lieutenant  Day,  May  31,  and  Lieutenant  Walshe,  June  2. 

Lieutenant  Day  was  relieved  from  duty  at  this  post  June  1, 1885,  and  ordered  to  re- 
port at  the  office  of  the  Chief  Signal  Officer. 

At  the  commencement  of  the  fiscal  year,  July  1,  1884,  there  were  13  enlisted  men 
under  instruction ;  of  this  number,  2  (privates  Flynn  and  Frazee)  were  discharged  for 
misconduct^  (Private  Hill)  deserted,  and  1  (Private  Brown)  failed  on  final  examina- 
tion and  was  discharged.    The  remainder  completed  the  full  course  and  passed. 

Thirty-nine  enlisted  men  reported  for  instruction  during  the  year;  of  this  number 
31  completed  the  full  prescribed  course  and  passed,  2  (Privates  Davis  and  Sues)  failed 
on  final  examination,  5  (Privates  Laughlin,  Wynian,  Welchj  Hoffman,  and  Chapman) 
were  discharged  before  completion  of  course  on  account  of  incompetency,  and  1  (Pri- 
vate Keenan)  died  of  consumption.  r* 

Lieutenants  Greene,  Walshe,  and  Maxfield  have  assisted  in  the*  instruction  depart- 
ment during  the  year.  The  prescribed  course  of  lectures  for  enlisted  men  were  de- 
livered by  Lieutenant  Maxfield. 

Instruction  in  military  signaling  by  flag  and  torch,  heliograph,  nomographic  and  in- 
ternational code,  and  in  electricity  and  practical  telegraphy,  was  given  during  the  year 
to  officers  and  enlisted  men.  A  ten  days'  course  in  Mendall's  military  surveying  was 
given  to  the  class  of  officers,  which  consisted  of  rough  sketches  taken  in  the  field. 

Owing  to  the  want  of  horses  for  the  proper  equipment  of  the  field  telegraph  train,  all 
drills  and  instruction  in  the  use  of  this  important  feature  of  the  corps  in  time  of  war 
could  not  be  carried  on.  It  is  hoped  that  the  time  is  not  far  distant  when  this  matter 
will  receive  from  Congress  the  consideration  it  deserves,  that  the  necessary  means 
may  be  provided  which  will  enable  the  Chief  Signal  Officer  to  keep  pace  with  other 
countries  in  this  method  of  communicating  with  the  different  commanders  of  the 
army  while  in  battle. 

POST  ADMINISTRATION. 

Improvements  of  the  post  have  been  carried  on  during  the  year  as  mapped  out  by 
the  Chief  Signal  Officer,  and  the  results  have  been  highly  satisfactory,  the  most  im- 
portant being  the  fpiding  and  graveling  of  .the  road  from  the  cemetery  to  the  Aque- 
duct bridge,  guttering  with  cobble-stone,  trimming  out  and  grubbing  along  the  road- 
aides.  A  gravel  walk  has  been  put  down  leading  to  the  laundress7  quarters,  a  new 
road  opened  in  rear  of  the  quartermaster's  storehouse,  and  the  grounds  on  the  north  and 
west  of  this  building  have  have  been  graded,  top  dressed,  and  ready  for  grass  seed  in 
the  fall. 

The  saw-mill,  an  unsightly  building,  standing  near  the  west  end  of  the  quarter- 
master's storehouse,  has  been  moved  to  a  more  suitable  place.  A  great  amount  of 
grubbing  and  cleaning  up  has  been  done  during  the  year  in  the  field  inclosed  with 
the  wire  fence.  The  woods  lying  south  of  the  post,  and  extending  to  the  cemetery 
wall,  is  now  being  cleared  up  by  grubbing,  leaving  a  clear  view  of  the  city  and  Ar- 
lington Heights. 

Water-closets,  with  ample  sewerage,  have  been  constructed  at  the  hospital,  instruc- 
tion building,  and  laundress'  quarters,  and  adds  greatly  to  the  sanitary  condition  of 
the  post.  The  old  privies,  with  wood  troughs,  heretofore  in  use;  have  been  torn  down. 
A  good  system  of  surface  drainage  has  been  put  down  for  draining  the  cellars  of  the 
ameers'  quarters  and  the  stables  and  corral  yard. 
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As  the  improvements  inaugurated  by  the  Chief  Signal  Officer  have  progressed  the 
n  umerous  mud-holes  heretofore  visible  have  been  entirely  obliterated*  A  thorough  po- 
lice of  the  post  has  been  rigidly  maintained,  and  its  sanitary  condition  is  good.  Orders 
of  the  Chief  Signal  Officer  require  a  weekly  inspection  of  the  post  by  the  medical  officer, 
with  a  view  of  ascertaining  its  sanitary  condition,  and  all  recommendations  of  this 
officer  are  promptly  carried  out. 

The  old  and  defective  water-closets  in  the  officers1  quarters  have  been  replaced  by 
the  Demorest  patent  with  flushing  tanks.  This  insures  an  ample  supply  of  water,  and 
thoroughly  flushes  the  closets  and  soil  pipes.  This  was  impossible  while  the  old 
style  of  closets  was  kept  in  use  in  these  buildings.  The  bad  odors  and  gases  here- 
tofore so  noticeable  have  now  been  obviated. 

The  full  quota  of  men  for  the  permanent  party  has  been  obtained  and  comprises  a 
good  steady  working  force.  The  non-commissioned  officers  have  well  performed  all 
duties  assigned  them.  It  is  hoped  steps  may  be  taken  to  insure  extra-duty  pay  for 
the  mechanics  and  laborers  of  this  force,  which  they  so  much  need  and  deserve. 

I  am,  general,  very  respectfully,  your  obedient  servant,  

JAMES  A.  SWIFT, 
Second  IAentenant  Signal  Corp*,  U.  8,  Army,  la  ckarfe. 

To  the  Chbf  Signal  Officer,  U.  8.  A., 

WaMnfton,  D.  C. 
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APPENDIX    2. 

RULES  AND  REGULATIONS  OF  THE  INDICATIONS  BOOM. 

Instructions  \  Signal  Office,  Wab  Department, 

No.  22.         5  n  Washington,  April  22,  1885. 

I.  Paragraphs  100  to  2226,  inclusive,  Office  Regulations,  1883,  are  aun ailed. 

II.  The  following  compendium  of  rules  and  regulations  relating  to  the  indications 
division  is  published  for  the  information  and  guidance  of  those  concerned. 

1.  The  indications  officer  will  have  charge  of  the  division  for  the  preparation  of 
synopses  and  indications,  which  will  be  designated  as  the  indications  division;  he 
will  carefully  scrutinize  the  charts  and  latest  reports,  and  call  the  especial  attention 
of  the  indications  board  to  all  meteorological  conditions  requiring  attention  under  the 
regulations ;  and  will  at  all  times  keep  himself  informed  of  all  regulations  referring  to 
indications. 

A.— For  the  guidance  of  the  officer  in  charge. 

2.  He  will  be  at  the  office  at  9  a.  m.,  12  m.,  5  p.  m.,  and  12  midnight  each  day. 

3.  He  will  examine  the  reports  carefully  to  discover  telegraphic  errors;  note  all 
such  errors  and  call  upon  the  telegraph  division  for  corrections  when  they  are  nec- 
essary and  can  be  obtained. 

4.  He  is  strictly  required  to  draw  his  own  isobars  and  isotherms  upon  the  weather 
chart  (No.  1)  used  in  preparing  the  synopsis  and  indications. 

5.  He  will  verify  or  correct  the  manifold  copy  of  the  synopsis  and  indications,  see- 
ing that  the  text  is  clear  and  legible,  and  will  attach  his  name  to  it.  He  will  also 
see,  so  far  as  it  may  be  in  his  power,  that  they  are  given  the  widest  publication  where 
they  are  useful.  He  will  take  such  efficient  steps  as  will  insure  the  ryeediest  delivery 
of  the  indications,  bulletins,  and  charts  to  the  press  and  post:onfce,  and  his  responsi- 
bility and  duties  will  only  end  when  this  is  done.    (Ins.  69,  1884!) 

6.  A  single  copy  of  the  synopsis  for  the  a.  m.  report  wilt  be  sent  to  the'publications 
division  by  9.26  a.  m.,  the  complete  synopsis  and  indications  not  later  than  9.49  a.  m., 
the  morning  special  bulletin  at  9.52  a.  m.,  and  the  indications  for  the  midnight  report 
at  12.45  a.  m.     (Ins.  140,  1884.) 

7.  He  will  call  for  special  telegraphic  observations  to  be  taken  at  such  stations,  and 
at  such  times  as  he  may  consider  necessary.  When  river  reports  are  to  be  discontin- 
ued he  will  notify  the  officer  in  charge  of  the  stations  division,  who  will  issue  the  nec- 
essary orders.    (Ins.  74,  1884.) 

8.  For  the  morning  weather  chart  he  will  make  tracings  of.the  isobars,  isotherms, 
and  storm-tracks  from  the  original  charts  of  the  7  a.  m.  report  as  soon  as  practicable, 
preferably  before  the  completion  of  the  indications.  These  tracings  will  be  sent  to 
the  lithographing  room  by  or  before  9.26  a.  m.,  daily.  He  will  give  close  attention  to 
the  morning  weather  chart  until  it  has  been  actually  completed,  seeing  that  all 
through  its  several  stages  the  work  is  correctly  done  and  leaving  nochance  for  errors. 
For  this  purpose  he  will  visit  the  printing  room,  and  inspect  the  chart  when  it  is  first 
struck  off,  and  verify  it  before  allowing  the  edition  to  be  printed.    (Ins.  140,  1884.) 

9.  He  will  compare  each  tri-daily  indications  of  the  previous  day  with  the  condi- 
tions exhibited  in  the  three  succeeding  weather  charts. 

10.  He  will  particularly  notice,  in  connection  with  the  study  of  charts,  the  rain  and 
dry- wind  charts,  tbe  charts  and  tables  of  normal  temperatures  and  normal  barometric 
pressures  and  the  barometric  oscillations  for  the  several  stations,  the  charts  exhibit- 
log  average  direction  of  translation  of  low  barometers  (storm-tracks),  the  Monthly 
Weather  Review  and  its  charts,  and  the  file  of  tri-daily  charts  and  prevailing  wind- 
directions.  These  charts  should  be  examined  in  reference  to  the  corresponding  month 
of  preceding  years,  and  to  the  months  preceding  and  succeeding.  Particular  atten- 
tion should  be  given  to  the  study  of  the  cloud  areas  and  of  dew-points  as  affecting 
probable  chauges  of  night  temperature. 

11.  On  the  day  of  assignment  to  duty  in  charge  of  the  indications  division  he  will 
carefully  examine  all  instructions  pertaining  to  that  division. 

12.  He  will  see  that  the  mounted  messenger  is  present,  with  horse  saddled,  at  the 
moment  the  indications  are  ready,  and  that  he  starts  immediately  at  a  rapid  pace ; 
and  failing  in  this,  in  any  particular,  he  will  report  the  fact  in  writing.  (G.  O.  28, 
1873;  Ins.  29,  1876.) 
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13.  A  messenger  will  report  to  him  each  morning  at  9  o'clock  in  the  indications 
room,  and  continue  under  his  orders  until  after  the  completion  of  the  morning  duties. 
(Ins.  192,  1881.) 

14.  As  without  sleep  in  the  daytime,  the  fatigue  caused  by  this  duty  is  too  great  to 
permit  its  best  discharge,  officers  on  that  duty  are  recommended  to  sleep  in  the  after- 
noon.   (Cir.  5,  1874.) 

15.  Officers  on  duty  in  the  indications  division  are  excused,  during  the  time  of  their 
tour,  from  the  continuous  night-watch,  as  noted  in  paragraph  3,  page  80,  General 
Regulations,  1885,  but  may  be  required  to  remain  at  tne  office  to  announce  the  pro- 
gress of  storms  or  other  facts  connected  with  their  especial  duty  when  such  announce- 
ments are  needed.    (Ins.  14,  1878.) 

16.  Before  takinc  charge  of  indications  division,  the  officer  assigned  will  report  to 
the  Chief  Signal  Officer  for  instructions.    (Ins.  13, 1884.) 

17.  Form  434  (check-slip  for  indications  officer)  will  be  carefully  examined  by  the 
indications  officer  at  each  report,  and  as  each  item  of  the  report  is  completed  it  will 
be  successively  ohecked.  Tne  check-slips  will  be  sent  with  the  record  book  of  the 
indications  board  to  the  Chief  Signal  Officer  before  12  in.  daily,  except  Sunday. 
(Ins.  69,  1884.) 

18.  Action  upon  telegrams  requesting  special  weather  indications  will  be  taken  at 
once  by  the  officer  in  charge  of  the  indications  division.    (Ins.  Ill,  1884.) 

Pbbss  Bkpobts. 

19.  In  preparing  press  reports  (Form  109a)  when  the  indications  are  completed  for 
any  district,  its  name  in  the  margin  of  the  report  will  be  ohecked  with  a  cross  (thus 
+ ).  When  the  indications  are  intentionally  omitted  for  any  district  its  name  will  be 
checked  with  a  zero  (thutj  0). 

20.  For  the  press  dispatch,  the  officer  in  charge  will  endeavor  to  get  out  the  morn- 
ing synopsis  and  indications  at  9.49  a.  m. ;  the  special  bulletin  at  9.52  A  m.,  and  the 
midnight  indications  at  12.45  a.  m.    (Ins.  140, 1884.) 

21.  One  file  of  the  manifold  press  reports  will  be  kept  in  the  division. 

22.  The  list  of  addresses  for  the  distribution  of  the  press  reports  and  special  bulle- 
tins will  be  posted  in  the  indications  division  and  kept  corrected  to  date.  (L.  R. 
6679,  His.,  188^ 

Charts. 

23.  The  following  designation  is  adopted  for  indications-division  charts,  and  will  be 
written  in  blue  pencil  on  the  right-hand  lower  corner  of  each  leaf,  in  each  monthly 
book  of  tri-daily  charts  together  with  the  name  of  the  officer  in  charge  of  indications, 
and  the  date  and  number  of  the  tri-daily  chart.  The  7  a.  m.,  3  p.  m.,  and  11  p.  m. 
charts  being  numbered  "i,"  "ii,"  and  " iii,w  respectively :  Chart  1,  weather:  Chart 
2,  barometric  changes;  Chart  3,  barometric  departures  and  abnormal  variations; 
Chart  4,  temperature  changes;  Chart  5,  temperature  departures  and  abnormal  varia- 
tions; Chart  6,  clouds:  Chart  7,  dew-points.    (Ins.  53, 1881.) 

24.  In  the  preparation  of  these  charts,  pencils  of  different  colors,  as  prescribed, 
will  be  used.  When  not  otherwise  stated,  tne  ordinary  black  lead  pencil  is  intended. 
If  possible,  all  lines  traced  on  these  charts  will  be  extended  across  the  continent. 

25.  Charts  1  to  6,  inolusive,  for  Mav  1, 1881,  and  Chart  7,  for  July  1,  1881,  will  be 
followed  as  models.  No  change  will  be  made  in  any  of  these  charts  without  the 
written  authority  of  the  Chief  Signal  Officer.    (Ins.  53,  1881.) 

26.  Each  officer  in  turning  over  the  charge  of  the  indications  division  to  his  suc- 
cessor will  see  that  the  charts  are  completed,  to  the  date  of  relief.    (Ins.  40, 1877.) 

27.  All  telegraphic  reports  received  by  mail  on  account  of  being  delayed  at  stations 
or  at  transfer  offices,  from  any  cause,  will,  as  soon  as  they  arrive,  be  translated  and 
entered  on  the  indications  charts.    (Ins.  16,  1884.) 

28.  On  all  charts,  data  received  too  late  for  use  in  current  indications  will  be  entered 
in  blue;  in  such  instances,  the  amount  of  precipitation,  if  any,  will  be  underscored 
in  red. 

29.  Chart  corrections  to  reports  will  be  given  in  blue  by  the  side  of  the  correspond- 
ing erroneous  data,  through  which  a  blue  Tine  will  be  traced. 

Chabt  No.  l. 

30.  Chart  1  will  show  for  eaoh  station:  (1)  temperature;  (2)  barometer  (reduced 
to  sea-level);  (3)  wind  velocity,  and  when  reported,  the  maximum  velocity  since 
last  regular  report;  (4)  amount  of  rainfall  (or  melted  snow) ;  (5)  state  of  weather ; 
(6)  wind  direction  j  (7)  ocean  swell  at  certain  sea-coast  stations. 

31.  Isotherms,  witn  their  proper  figures,  will  be  drawn  in  blue  for  eaoh  ten  degrees 
of  temperature,  in  full  lines;  when  doubtful,  in  broken  lines. 
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32.  Isobars,  with  their  figures,  will  be  drawn  in  red  for  each  tenth  of  an  inch  of 
atmospheric  pressure,  in  fall  lines :  when  doubtful,  in  broken  lines.  The  words  "  high  " 
or  "  low  "  will  be  so  placed  as  to  snow  the  relative  barometric  condition  of  the  regions 
marked. 

33.  The  wind  velocity  will  be  entered  as  received,  in  miles  per  hoar  if  registered ; 
if  estimated,  by  writing  "  calm/'  "  light,"  "  high,"  &c,  as  the  case  may  be.  Maxi- 
mum wind  velocities,  when  reported,  will  be  entered  in  parenthesis  to  the  right  of 
the  current  velocity. 

34  The  amount  of  precipitation  for  the  eight  hours  preceding  the  report,  if  any, 
will  be  entered  in  inches,  tenths,  and  hundredths,  underscored Tn  blue  ;  if  inappre- 
ciable, a  short  horizontal  line  will  be  drawn,  underscored  by  a  similar  line  in  blue. 
The  absence  of  precipitation  will  be  shown  by  the  figures  00. 

35*  The  direction  of  the  wind  will  be  shown  by  an  arrow,  flying  with  the  wind, 
drawn  through  the  center  of  the  station  circle. 

36.  The  state  of  the  weather  at  the  time  of  the  report  will  be  shown  thus :  Cloudy 
or  fair  by  circles  fully  or  one-half  shaded ;  heavy  rain  by  "  R." ;  light  rain  by  "  r." ; 
heavy 
foggy 
the  circl 

in  and  at  the  bottom  of  the  circle.  Frost  will  be  written*  in  full  near  the  circle  and 
will  be  underscored  in  red,  prefixed  by  "  K."  or  "L."  to  denote  killing  or  light,  re- 
spectively. 

37.  The  ocean  swell  from  sea-coast  stations  will  show  the  direction  from  which  it 
comes  and  its  character  as  heavy  or  light,  thus :  Heavy  northeast  swell  by  writing 
by  the  side  of  the  station,  "  Hy.  NE.,"  or  light  south,  thus:  "  Lt.  S." 

38.  The  appropriate  data  from  river  and  other  stations  not  reporting  tri-daily  will 
be  entered,  and  on  the  margin  of  the  3  p.  m.  chart  the  11  a.  m.  reports  from  stations 
specially  called  for,  noting  also  the  hour  of  observation. 

39.  The  absence  of  data  for  temperature,  barometer,  wind  velocity,  weather,  and 
sea  swell  will  be  shown  by  a  short  horizontal  line  in  the  space  specified  for  the  data 
itself. 

40.  The  absence  of  data  for  precipitation  will  be  shown  by  writing  in  its  place 
"  blk."    Such  absences  will  also  oe  noted  on  the  margin  of  the  chart. 

41.  Data  of  doubtful  accuracy  will  be  questioned  thus  "  f  ",  and  by  a  note  on  tne 
margin  of  the  chart ;  marginal  notes  will  always  be  in  blue.  * 

42.  When  a  station  is  reported  as  missing,  the  fact  will  be  indicted  by  drawing  a 
short  bine  line  within  the  circle. 

Chaxt  No.  2. 

43.  Chart  2,  barometric  changes,  requires  the  following  definitions  of  the  terms 
used: 

An  actual  barometer  is  the  barometer  reading  oorreoted  for  temperature  and  in- 
strumental error  only. 

A  reduced  barometer  is  the  barometer  reading  corrected  for  temperature,  instru- 
mental error,  and  gravity,  and  reduced  to  sea-level. 

A  normal  barometer  is  the  mean  of  actual  barometers. 

A  barometric  departure  is  the  difference  between  the  mean  barometer  for  the  month 
and  hour  of  the  report  and  the  barometer  for  a  given  report. 

Abnormal  variations  in  barometer  are  changes  different  from  the  mean  hourly 
changes. 

44.  On  Chart  2  enter  within  the  circle  the  reduced  barometer  from  regular  stations 
throughout  the  United  States  and  the  actual  barometer  from  Canadian  stations  for 
current  report ;  above  the  barometer  and  within  the  circle  enter  the  difference  be- 
tween the  current  barometer  and  that  of  the  previous  report,  prefixed  by  the  sign  -f> 
if  the  current  reading  be  higher,  and  the  sign  — ,  if  lower.  In  a  similar  manner  enter 
the  difference  between  the  current  barometer  and  that  of  the  previous  twenty-four 
hours,  with  proper  sign  prefixed,  within  the  circle  and  below  the  current  barometer. 

45.  Lines  in  blue  will  show  each  tenth  of  an  inch  of  ohange  in  barometer  during 
the  past  eight  hours,  with  the  amount  of  ohange  in  figures,  with  the  sign  +  to  show 
a  rise,  and  the  sign  —  to  show  a  fall. 

46.  In  a  similar  way  lines  in  red  will  be  drawn  to  show  each  tenth  of  an  inch  of 
change  in  pressure  in  twenty-four  hours,  with  corresponding  signs  and  figures. 

47.  There  will  also  be  drawn  in  blue  and  red,  of  double  weight,  lines  to  show  no 
ohange  in  barometer  for  eight  and  for  twenty-four  hours,  respectively,  with  the  sign 
-f>  and  — ,  each  on  its  appropriate  side. 

48.  A  list  of  corrections  will  be  prepared  to  be  applied  to  the  barometer  reports  of 
the  first  day  of  each  month,  so  as  to  exhibit  the  true  changes  in  actual  barometer ; 
these  correct  ions,  with  proper  algebraic  signs  prefixed,  will  be  written  without  the  cir- 
cle, and  will  be  applied  to  the  eight  and  twenty-four  hour  changes  of  first  report  and 
to  the  twenty-four  hour  changes  of  second  and  third  reports. 
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Chakt  Ho.  a. 

49.  In  connection  with  Chart  3,  barometric  departures  and  abnormal  variation*,  are 
prepared  three  auxiliary  chart*,  to  show  for  eacn  station  the  mean  barometer  for  each 
tri-daily  telegraphic  report  of  the  current  month ;  this  mean  baroireter  is  obtained 
by  adding  to  the  normal  barometer  for  the  month  and  hoar  of  report  the  monthly  con- 
stant. The  frequency  of  the  wind-direction  for  the  month  (including  calms)  at  the 
several  stations,  will  be  shown  on  these  auxiliary  charts  by  arrows  flying  with  the 
wind,  not  more  than  three  directions  being  given.  The  order  of  relative  frequency 
will  be  shown  by  blue,  red,  and  yellow  arrows,  respectively.  The  prevalence  or  calms 
will  be  indicated  by  drawing  a  circumference  around  the  circle  of  station  of  the 
proper  color,  to  show  the  order  of  relative  frequency ;  also  on  these  auxiliary  charts 
isobars  will  be  drawn  in  red  to  show  each  teuth  of  inch  of  moan  reduced  pressure  as 
determined  for  each  of  the*  tri-daily  reports  of  the  month.  At  the  end  of  the  mouth 
these  charts  will  be  pasted  in  the  back  of  the  book. 

50.  On  Chart  3  enter  within  the  circle  for  each  station  the  current  departure,  which 
is  the  difference  between  the  current  barometer  and  the  mean  barometer  for  the  month 
and  hour  of  report,  as  entered  on  the  auxiliary  charts  above  referred  to.  This  depart- 
ure is  affected  by  the  sijrn  -+-  if  the  current  barometer  be  higher  than  the  mean  ba- 
rometer, and  with  the  sign  -^  if  it  be  lower. 

51.  Compare  each  departure  with  the  departure  of  the  same  station  for  preceding 
report,  place  the  difference  without  the  circle,  and,  if  practicable,  immediately  to  the 
right.  This  difference,  which  is  the  abnormal  barometric  variation,  has  the  sign  -f 
if  the  current  departure  is  algebraically  greater  than  the  preceding,  and  the  sign  — 
if  less. 

52.  Lines  in  carbon  will  be  drawn  to  show  each  tenth  of  an  inch  of  departure,  the 
amount  of  such  departure  in  figures,  with  proper  sign  prefixed. 

53.  A  carbon  line  of  double  weight  will  show  the  mean  pressure,  i.  e.,  be  drawn 
between  the  +  and  —  departures,  with  the  signs  -f-  and  — ,  each  on  its  appropriate 
side.  * 

54.  Lines  in  blue  will  be  drawn  to  show  each  tenth  of  an  inch  of  abnormal  varia- 
tion in  barometer  during  past  eight  hours,  with  amount  of  change  in  figures,  with 
the  sign  -f  to  denote  an  abnormal  increase,  and  the  sign  —  to  denote  an  abnormal 
decrease  of  pressure. 

55.  A  line  in^lue,  of  double  weight,  will  show  where  the  variation  is  normal,  t.  e., 
be  drawn  betweenjihe  -f-  and  —  variations,  with  the  signs  -f-  and  — ,  each  on  its  ap- 
propriate side. 

5b*.  On  this  chart  will  also  be  entered  the  direction  of  the  wind  as  explained  for 
Chart  1. 

Chakt  Ho.  4. 

57.  Chart  4,  temperature  changes,  requires  the  following  definitions : 

Actual  temperature  is  the  temperature  observed,  corrected  for  instrumental  error 
only. 

A  normal  temperature  is  the  mean  of  actual  temperatures. 

A  temperature  departure  is  the  difference  between  the  normal  temperature  and  the 
actual  temperature  for  a  given  report. 

Abnormal  variations  in  temperature  are  changes  different  from  the  mean  hourly 
changes. 

58.  On  Chart  4,  enter  within  the  circle  the  actual  temperature  of  the  current  report ; 
above  the  actual  temperature,  and  within  the  circle,  enter  the  difference  between  the 
current  actual  temperature  and  that  of  the  previous  report,  prefixed  by  the  sign 
+  if  the  current  reading  be  higher,  and  the  sign —  if  lower.  In  a  similar  manner 
the  difference  between  the  current  temperature  and  that  of  the  report  twenty -four 
hours  previous  will  be  entered,  with  the  proper  sign  prefixed,  within  the  circle  and 
below  the  actual  temperature. 

59.  Lines  in  blue  will  be  drawn  to  show  each  ten  degrees  change  in  temperature 
during  the  past  eight  hours,  with  the  amount  of  changes  in  figures,  with  the  sign  -+- 
to  denote  a  rise,  and  the  sign  —  a  fall. 

60.  Similar  lines  in  red  will  be  drawn  to  show  each  ten  degrees  of  change  in  tem- 
perature during  the  past  twenty -four  hours,  with  figures  and  signs. 

61.  There  will  also  be  drawn,  in  blue  and  red,  respectively,  lines  of  double  weight 
to  show  lines  of  no  change  in  temperature  for  eight  and  twenty -four  hours,  with  the 
signs  4-  and  — ,  each  on  its  appropriate  side. 

Chart  No.  5. 

69.  In  connection  with  Chart  5,  temperature  departures  and  abnormal  variations, 
three  auxiliary  charts  are  used,  which  show  for  each  station  the  normal  temperature 
for  each  tri-daily  telegraphic  report  for  the  current  month.    Isotherms  will  be  drawn 
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OH  these  charts  in  blue,  to  show  each  ten  degrees  of  normal  temperature.    At  the  end 
of  the  month,  these  charts  will  be  pasted  in  the  back  of  the  book. 

63.  On  Chart  5  enter  within  the  circle  for  each  station  the  cnrrent  departure,  i.  0., 
the  difference  between  the  current  actual  temperature  and  the  normal  temperature 
for  the  month  and  hour  of  report,  as  shown  on  the  auxiliary  charts. 

64.  This  departure  is  prefixed  by  the  sign  -f*  if  the  current  actual  temperature  be 
higher  than  the  normal,  and  with  the  sign  — ,  if  lower. 

65.  Compare  each  departure  with  the  departure  of  the  same  station  for  the  preced- 
ing report,  place  the  difference  without  the  circle,  and,  if  practicable,  immediately  to 
the  right. 

66.  This  difference,  which  is  the  abnormal  variation  in  temperature,  has  the  sign 
4-  when  the  current  departure  is  algebraically  greater  than  the  preceding,  and  the 
sign  —  when  less. 

67.  Lines  in  carbon  will  be  traced  to  show  each  ten  degrees  of  departure,  with  the 
value  in  figures,  and  the  proper  sign  prefixed. 

68.  A  carbon  line  of  double  weight  will  show  the  normal  temperatures,  i.  0.,  be  drawn 
between  the  -f-  and  —  departures,  with  the  signs  -f-  &&d  —  each  on  its  appropriate 
side. 

69.  In  a  similar  manner,  lines  in  blue  will  be  drawn,  to  show  each  five  degrees  of 
abnormal  variation  of  temperature  during  the  past  eight  hours,  with  figures,  and  the 
sign  -f-  to  show  an  abnormal  rise,  or  the  sign  —  to  show  an  abnormal  fall  in  temper- 
ature. 

70.  A  blue  line  of  double  weight  will  be  drawn  through  points  of  no  variation,  with 
the  signs  -f-  and  —  each  on  its  appropriate  side. 

Chart  No.  6. 

71.  On  Chart  6  show  by  the  Signal  Service  cloud  symbols  the  oloud  conditions  pre- 
vailing over  the  country :  For  the  upper  clouds,  red,  placed  above  the  circle;  for  the 
lower  clouds^  blue,  placed  below  the  cirele. 

72.  The  area  of  complete  cloudiness  will  be  inclosed  by  a  green  line  and  marked  $. 

73.  The  direction  of  movement  of  the  clouds  will  be  shown  by  an  arrow  of  the  oolor 
need  for  the  clouds. 

74.  The  stations  at  which  precipitation  has  fallen  since  the  previous  report,  and  is 
not  falling  at  the  time  of  report,  will  be  marked  within,  or  near  the  airole,  by  a  blue 
cross,  thus  x.  The  cross  will  be  omitted  from  stations  from  which  clouds  are  not 
required  to  be  sent. 

75.  Dense  haze  or  smoke  will  be  shown,  respectively,  by  writing  within  or  near  the 
circle  "Z"  or  4'  8M,"  and  light  haze  or  smoke  by  "z"  or  •'am,"  in  red  or  blue,  as  the 
conditions  belong  to  upper  or  lower  clouds. 

76.  Dense  fog  will  be  shown  by  writing,  in  blue, "  F,"  within  or  near  the  circle,  and 
light  fog  by  "f.» 

77.  On  the  7  a.m.  chart,  will  be  entered  within  the  circle,  the  minimum  tempera- 
ture. 

79.  Isotherms  in  blue  will  be  drawn,  for  each  ten  degrees  of  minimum  temperature, 
as  explained  in  Chart  1. 

79.  Temperatures  will  be  compared  with  temperatures  of  the  same  stations  for  the 
preceding  day,  and  the  difference,  prefixed  by  the  signs  -f-  or  — ,  to  show  respect- 
ively a  rise  or  fall,  will  be  placed  immediately  without  the  circle,  and,  if  practicable, 
to  the  right. 

60.  A  fine  of  double  weight  in  red  will  be  traced  between  the  +  and  —  differences 
to  indicate  no  change  in  minimum  temperature  in  one  day,  with  the  signs  -f»  and  — , 
each  on  its  appropriate  side. 

81.  From  May  1  to  September  30,  on  the  3  p.  m.  chart,  will  be  entered  within  the 
circle,  the  maximum  temperature.  Isotherms  in  blue  will  show  each  ten  degrees  of 
tn>«mnm  temperature.  These  temperatures  will  be  compared  with  those  of  the  same 
stations  for  the  preceding  day,  and  the  difference,  and  sign,  will  be  placed  as  required 
in  the  case  of  minimum  temperatures. 

82.  A  line  of  double  weight,  with  proper  signs  in  red,  will  show  no  change  in  max- 
imum temperatures  in  twenty-four  hours. 

83.  Ou  the  11  p.  m.  chart,  the  character  of  the  sunset  will  be  shown  by  Signal 
Service  symbols,  i.  0.,  by  a  vertical  tanjgent,  equal  in  length  to  the  diameter  of  the 
circle,  and  drawn  on  the  west  side,  in  different  colors,  as  follows,  viz :  Fair,  by  red ; 
fool,  by  blue;  green,  by  green;  yellow,  by  yellow.  Doubtful  sunsets  will  be  shown 
by  an  interrogation  mark  in  blue  on  the  west  side  of  the  circle. 

84.  When  auroras  or  halos  are  reported  from  stations  they  will  be  shown  on  this 
chart  by  a  circle  drawn  within  the  station  circle,  auroras  in  red,  halos  in  blue. 

85.  Chart  No.  7  will  show  within  the  circle  the  temperature  of  the  dew-point — 

thus,  @;  without  the  circle,  and  if  practicable,  immediately  to  the  right,  the  tem- 
perature of  the  air  and  the  depression  of  the  dew-point  below  the  temperature  of  the 
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air— thus,  OW-    The  temperature  of  the  air  will  be  omitted  from  stations  from  which 
the  dew-point  is  not  required  to  be  sent. 

86.  Lines  in  red,  with  proper  figures,  will  show  each  5°  of  equal  depression,  of  the 
dew-point.    A  line  in  blue  will  show  the  dew-point  line  of  38°. 

B.— Duties  of  clerk*. 

87.  The  clerical  force  of  this  division  will  be  divided  into  three  reliefs.  The  first 
relief  from  8  a.  m.  until  11.30  a.  m.  The  second  relief  from  3.30  p.  m.,  until  relieved 
by  the  officer  in  charge.  The  third  relief  from  11.30  p.  m.,  until  relieved  bythe  offi- 
cer in  charge. 

88.  The  sergeant,  or  other  enlisted  man,  in  charge  of  the  stations  division  relief  on 
duty  will,  during  the  translation,  in  the  absence  of  a  commissioned  officer,  be  respon- 
sible for  the  discipline  in  the  indications  room,  and  hie  orders  will  be  promptly  obeyed 
by  all  men  in  the  room. 

89.  The  clerks  will  be  designated  as  1,  2,  3,  4,  5,  and  6,  with  division  of  duty,  in 
regular  detail,  as  follows : 


A.M. 

P.M. 

Midnight 

Clerk  1 

Chart  1 

Chart*  Sand  7 

Chart  1 

Clerk  2 

Charts  6  and  7. 

Clerk  8 

Charts  S  end  7. . . . 

Chart  1. 

Clerk  4 

Ckarta2  and  8 

Charts  2  and  8 

Clerk  5 

Chart!  4  and  5. 

ClerkO.... 

Charts  4  sad  5 

Charts  2  and  3. 

•  90.  On  the  5th  day  of  each  month,  at  the  3  p.  m.  report,  each  olerk  will  assume  the 
duties  of  the  next  succeeding  number  as  indicated  above,  except  that  6  will  be  as- 
signed to  the  duties  of  1. 

91.  The  clerk  charged  with  the  preparation  of  Chart  1  of  each  report  will  write  the 
synopsis  and  indications,  prepare  all  signal  orders  and  special  telegrams,  and  adjust 
the  cautionary-signal  board  from  the  signal  orders  as  these  orders  are  read  by  the  as- 
sistant in  charge.    (Ins.  49,  1877.) 

92.  Each  clerk  will  write  his  initials  in  the  lower  right-hand  corner  of  the  chart 
prepared  by  him,  and  he  will  be  held  responsible  for  the  correctness  and  completion 
of  such  chart.  In  case  of  delay  in  the  receipt  of  data,  he  will  complete  the  lines  at  the 
first  opportunity  after  the  receipt  of  such  data.  The  clerk  entering  late  data  will  at 
the  same  time  enter  the  eight  and  twenty-four  hour  changes.  (L.  R.  6679,  Mis,, 
1884.) 

C. — Preparation  of  synopsis,  indications,  special  bulletin,  fe. 

Thb  Synopsis. 

93.  The  following  statements,  briefly  made,  are  essential  to  the  "synopsis:" 

The  regions  of  highest  and  lowest  barometer,  and,  if  within  the  limits  of  the  chart, 
the  location  and  path  of  the  storm-center ;  in  special  cases,  the  direction  of  move- 
ment of  high  barometers ;  for  the  several  meteorological  districts— the  weather,  the 
temperature,  and  the  wind-direction ;  special  temperatures  whenever  15°,  or  more, 
above  or  below  the  normal ;  heavy  rainfalls  in  past  twenty  -four  hours  at  selected 
stations;  and  the  rise  and  fall  of  rivers.    (G.  O.  28, 1873 ;  InB.  3, 1881 ;  Ins.  09, 1884.) 

Thb  Indications. 

94.  The  following  statements,  briefly  made,  are  essential  to  the  "indications:" 
For  the  ensuing  twenty-four  hours,  from  the  time  of  observation,  in  the  several  geo- 
graphical districts,  the  expected  condition  of  weather,  wind,  temperature,  and  barom- 
eter ;  anticipated  frosts  and  freezing  weather  as  far  in  advance  as  possible ;  change* 
anticipated  in  the  rise  and  fall  of  rivers ;  and,  at  the  end,  the  stations,  or  when  the 
display  is  general,  the  regions,  where  storm-signals  are  displayed.  (G.  O.  28,  1873 ; 
Ins.  13,  1877 ;  Ins.  46,  1881 ;  Ins.  69  and  131, 1884.) 

95.  New  forms  of  expression  are  forbidden  until  approved  by  the  Chief  Signal  Offi- 
cer. 

96.  When  practicable,  use  the  word  veering  when  the  wind  changes  direction  with 
the  hands  of  a  watch,  and  backing  when  it  changes  contrariwise. 

97.  When  practicable,  follow  the  geographical  districts  in  the  order  shown  on  Form 
109a  j  and  when  the  weather  reports  justify  such  minuteness,  name  individual  States, 
Territories,  lakes,  dtc. 


REPOBT  OF   THE  CHIEF  SIGNAL   OFFICER.  47 

90.  The  use  of  tbe  words  or,  mostly,  probably,  possibly,  and  pressure  is  prohibited 
in  ail  predictions.    (Mem.,  Dec.  13,  1883.) 

99.  Districts  will  not  be  grouped  together,  but  predictions  will  bo  made  for  each 
district  separately,  except  when  the  same  prediction  can  be  applied  to  two  or  more 
districts.    (Mem.,  Dec.  13,  1883.) 

100.  Indications  of  changes  in  the  barometer  will  be  mode  only  when  marked  or  de- 
cided changes  are  likely  to  occur. 

101.  Predictions  will  be  made  for  the  following  districts,  States,  and  localities:  At 
7  a.  m.v  3  p.  m.,  and  11  p.  m.,  for  New  England,  the  Middle  Atlantic  States,  the  South 
Atlantic  States,  the  East  Gulf  States,  the  West  Gulf  States,  the  Ohio  Valley  and  Ten- 
nessee, the  lower  lake  region,  the  upper  lake  region,  the  Upper  Mississippi  Valley,  and 
tbe  Missouri  Valley;  at  11  p.  m.,  for  Colorado,  Kansas,  and  Indian  Territory,  New 
England  (special),  Pennsylvania  and  Maryland,  Northern  Alabama,  Ohio,  the  vicinity 
of  New  York  and  Philadelphia,  the  vicinity  of  Baltimore  and  Washington,  the  vicinity 
of  Albany,  and  Southern  Virginia;  at  7  a.  m.,  for  New  England  (special),  and  for 
Omaha  and  vicinity :  and  such  other  special  predictions  as  may  be  ordered  from  time 
to  time  by  the  Chief  Signal  Officer.  The  tri- daily  indications  for  the  above-  named  dis- 
tricts and  the  11  p.  m.  indications  for  Colorado  and  the  vicinity  of  New  York  and 
Philadelphia  will  be  written  on  Form  109a,  all  the  others  on  Form  201.  The  in- 
dications for  Pennsylvania  and  Maryland  will  be  sent  by  messenger  to  the  Baltimore 
and  Potomac  depot,  and  the  7  a.  m.  indications  for  New  England  (special)  to  W.  E. 
Barrett,  511  Fourteenth  street.  The  other,  Form  201,  will  be  filed  in  the  telegraph 
room.  The  11  p.  m.  and  7  a.  m.  indications  for  New  England  (special)  will  be  for  th« 
ensuing  twenty-four  and  forty-eight  hours,  and  those  for  11  p.  m.  will  be  sent 
to  the  observers  at  Boston,  Mass.,  and  Now  Haven,  Conn.  The  indications  for 
Albany  and  vicinity  will  be  sent,  "charges  collect," to  James  H.  Manning,  "The 
Argus,"  Albany,  N.  V.  The  indications  for  Ohio.  Northern  Alabama,  and  Pennsyl- 
vania and  Maryland  will  be  sent  as  railway  weather  signals,  as  provided  for  in  para- 
graphs 152-5.  The  indications  for  Omaha  and  vicinity  will  be  sent  to  the  observer 
at  Omaha.  The  indications  for  the  vicinity  of  Baltimore  and  Washington  will  be  sent, 
44  charges  collect,"  to  the  Baltimore  Sun,  and  also  to  the  Washington  papers.  The 
indications  for  Southern  Virginia  will  be  sent  to  the  Editor,  Dispatch,  Richmond,  Va. 

102.  Such  parte  of  the  synopsis,  indications,  and  special  bulletin  as  may  be  of  special 
interest  will  be  marked  in  red  pencil  or  other  distinguishing  color.    (Mem.  128, 1864.) 

103.  The  following  examples  are  given  as  models : 

Washington  City,  Monday,  — -»• ,1a.m. 

SYNOPSIS  FOR  THE  PAST  TWENTY-FOUR  HOURS. 

Tbe  storm  which  was  central  yesterday  morning  in  Northern  Michigan  has  moved 
in  a  southeasterly  direction,  and  is  now  central  over  Lake  Erie.  The  barometer  is 
highest  in  the  South  Atlantic  States  and  lowest  in  the  lower  lake  region.  The  tem- 
perature has  risen  from  3°  to  10°  in  the  lower  lake  region  and  New  England ;  it  has 
fallen  from  13°  to  18°  in  the  Missouri  Valley ;  and  is  from  20°  to  30°  above  the  normal 
in  the  Ohio  and  Upper  Mississippi  Valleys.  Heavy  rains  have  fallen  at (sta- 
tions). Fair  weather  and  southwesterly  winds  prevail  in  all  districts  east  of  the 
Mississippi,  except  in  the  upper  lake  region,  where  the  winds  are  westerly.  The 
winds  in  the  Missouri  Valley  have  shifted  to  northerly. 

The  Mississippi  has  risen  18  inches  at  Cairo,  and  the  Cumberland  22  inches  at  Nash- 
ville ;  the  Ohio  nas  fallen  19  inches  at  Cincinnati,  the  Tennessee  15  inches  at  Chatta- 
nooga, and  the  Savannah  11  inches  at  Augusta. 

Washington  City,  Monday, ,1a.m. 

INDICATIONS  FOR  THE  SUCCEEDING  TWENTY-FOUR  HOURS. 

For  New  England:  Fair  weather,  followed  by  increasing  cloudiness  and  local  rains; 
southerly  winds;  lower  barometer ;  slight  rise  in  temperature. 

For  the  Middle  Atlantic  States :  Fair  weather;  south  to  west  winds;  lower  barome*- 
terj  higher  temperature. 

For  the  vicinity  of  New  York  and  Philadelphia :  Warmer,  fair  weather. 

For  the  Gulf  State*:  Fair  weather;  southerly  winds ;  lower  barometer ;  stationary 
temperature. 

For  tbe  Ohio  Valley  And  Tennessee:  Fair  weather;  westerly,  veering  in  the  northern 
part  to  northerly,  winds;  lower  temperature. 

For  the  Lower  Lake  Region :  Fair  weather,  followed  bv  local  rains;  southwesterly, 
shifting  to  northwesterly,  winds ;  falling,  followed  by  rising,  barometer ;  lower  tem- 
perature. 
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For  the  Copper  Lake  Region :  Local  rains,  followed  by  clearing  weather ;  winds  shift* 
iug  to  cooler  northerly ;  higher  barometer. 

For  the  Upper  Mississippi  and  Missouri  Valley b :  Fair  weather;  northerly  winds; 
higher  barometer:  lower  temperature. 

For  Colorado :  Colder,  fair  weather. 

Rivers.— The  Ohio  will  fall  above  Louisville ;  the  Tennessee  will  rise  at  Chatta- 
nooga ;  and  the  Savannah  will  rise  at  Augusta. 

Signals. — Cautionary  signals  continue  at  Oswego,  Charlotte,  Buffalo,  Erie,  and 
Cleveland,  and  are  ordered  for  all  stations  on  the  Atlantic  coast  from  Chincoteague, 
Va.,  to  Eastport,  Me.    (Ins.  131,  1884.) 

Special  predictions  for  Tuesday.— Frosts  and  freezing  weather  are  indicated 
for  the  Missouri  Valley,  and  thence  southward  to  Northern  Texas.  Warmer,  fair 
weather  is  indicated  for  the  Middle  Atlantic  States  and  New  England. 

The  Special  Bulletin. 

104.  Immediately  after  the  completion  of  the  synopsis  and  indications  from  the  a. 
m.  reports,  a  u special  bulletin  "  will  be  prepared  daily,  except  Sunday.  In  the  bul- 
letin no  reference  will  be  made  to  barometric  conditions,  and  all  technical  terms,  such 
as  pressure,  barometer,  <fcc,  will  bo  avoided.  It  will  begin  with  the  most  important 
feature  as  determined  from  the  reports  of  the  last  twenty-four  hours ;  will  announce 
the  approach  of  hot  and  cold  waves;  of  frosts;  the  river  conditions  when  dangerous 
floods  exist  or  are  anticipated  ;  the  movements  of  well-defined  storms,  giving  the  di- 
rection and  naming  the  districts  where  they  will  be  most  severe ;  the  amount  of  un- 
usual changes  in  temperature,  in  general  terms,  and  the  current  temperature  at  the 
several  stations  where  the  change  has  bean  greatest;  the  actual  rainfall  exceeding  1 
inch  in  twenty- four  hours  for  selected  stations;  the  first  appearance  and  movements 
of  locusts ;  and  will  contain  all  data  relative  to  cold-wave  signals.  Storms  and  tem- 
perature waves  will  be  treated  as  specifically  as  possible,  and  their  progress  carefully 
traced  from  day  to  day.    (Ins.  140,  1884.)  • 

105.  The  bulletin  will  close  with  such  indications  of  weather,  storm  movements,  and 
river  changes  as  it  may  be  possible  to  make  for  the  succeeding  thirty- six  or  forty-eight 
hours.  The  indications  referring  to  the  movements  of  freshet  waves,  when  prac  ica- 
ble,  will  be  given  for  several  days  in  advance. '  When  frosts  which  may  prove  injurious 


106.  Special  temperatures  will  be  given  as  follows :  7  a.  m.  temperatures  from  June 
1  to  September  30,  from  Eastport,  Montreal,  Quebec,  Mount  Washington,  Cleveland, 
Alpena,  Duluth,  Saint  Paul,  Denver,  and  San  Francisco ;  and  from  November  1  to 
April  30,  the  3  p.  m.  temperatures  from  Washington,  Norfolk,  Savannah,  Atlanta,  Jack- 
sonville, Pensacola,  New  Orleans,  Galveston,  Los  Augeles,  and  San  Diego. 

107.  The  officer  in  charge  will,  whenever  possible,  incorporate  in  the  special  bulletin 
probable  changes  in  the  weather  in  the  lake  regions  and  Upper  Mississippi  and  Mis- 
souri Valleys,  and  telegraph  the  same  to  the  observer  at  Baltimore,  Md.,  who  will  fur- 
nish a  copy  to  the  secretary  of  the  Baltimore  Corn  and  Flour  Exchange.  (Ins.  28, 
1H83.) 

104.  The  10  a.  m.  special  bulletin  will  be  printed  in  a  manner  similar  to  the  model 
bulletin  on  tile  in  the  correspondence  and  records  division,  and  will  be  posted  in  frames 
at  all  places  where  the  morning  weather  chart  is  displayed.  *  (Ins.  46,  1481 ;  Ins.  HO, 
1682.) 

109.  On  the  first  day  of  each  month  the  officer  in  charge  of  the  indications  division 
during  the  preceding  month  will  prepare  a  special  bulletin,  in  which  will  be  incor- 
porated general  remarks  on  the  mean  temperature  and  total  precipitation  of  that 
month  in  the  several  districts,  together  with  brief  descriptions  of  damaging  frosts, 
severe  storms,  &c,  which  may  have  occurred  during  the  same  period.  The  bulletin 
will  close  with  special  directions  to  those  receiving  it  to  give  it  the  widest  publica- 
tion. A  copy  of  the  bulletin  will  be  sent  direct  to  the  printer  before  3  p.  m.  of  the 
first  day  of  the  month,  and  will  be  printed  in  the  same  manner  as  the  daily  special 
bulletin.    The  edition  will  consist  of  three  hundred  copies.    (Ins.  87  and  108, 1884.) 

Special  Pasmcnosrs. 

110.  At  the  close  of  the  indications  prepared  from  the  11  p.  m.  reports,  such  indi- 
cations of  weather,  storm  movements,  and  river  changes  will  be  added  as  it  may  be 
possible  to  make  for  the  succeeding  forty-eight  hours. 

111.  In  making  special  predictions  the  officer  in  charge  of  the  indications  division 
will  use  the  names  of  the  districts  as  shown  on  the  district  map.  (L.  R.  6679.  Mis.. 
1884.) 
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Stobm  Wabnihos. 

112.  Cautionary  signals  will  be  ordered  whenever  the  officer  in  charge  considers  it 
probable  that  there  will  occur  at  the  cautionary  Bignal  station,  or  within  100 miles  of 
it  on  any  navigable  water,  a  wind-velocity  dangerous  to  navigation,  i.  «.,  reaching 
a  velocity  of  25  miles  an  hoar  as  registered  by  the  anemometer  on  land.  If,  at  the 
next  regular  report  following  the  ordering  of  signals,  it  appears  that  the  danger  is 
not  so  imminent  as  to  justify  the  display,  the  signal  will  be  ordered  down.  (G.  O. 
28, 1873.) 

113.  Cautionary  off-shore  signals  will  be  ordered  whenever  the  officer  in  charge 
considers  it  probable  that  there  will  occur  at  any  cautionary  signal  station  on  the 
Atlantic  or  Gulf  coasts  dangerous  winds  blowing  in  an  off-shore  direction.  The  in- 
dications officer  will  assume  the  undivided  responsibility  for  the  display  or  lowering 
of  all  signals.  Conditional  orders  for  such  display  or  lowering  will  not  be  issued. 
(L.  R.6679,  Mis.,  1884.) 

114.  Signals  will  bo  ordered  up  in  the  words  "  Up  signals,"  or  "  Hoist  off-shore  sig- 
nals." and  will  be  ordered  down  in  the  words  "  Signals  down."  Off-shore  signals  will 
be  changed  to  cautionary  signals  in  the  words  "Change  off-shore  signals  to  caution- 
ary." If  the  off  shore  signal  is  displayed  and  the  wind  at  the  time  of  the  receipt  of 
the  order  "Signal  down"  has  a  velocity  of  25  miles  or  more  per  hour,  the  signal  will 
be  kept  displayed  and  the  velocity  of  the  wind  will  be  ascertained  from  the  self- reg- 
ister at  least  once  in  each  hour.  As  soon  as  the  velocity  has  fallen  below  25  miles  in 
any  one  hour,  the  signal  will  be  lowered.     (L.  R.  6679,  Mis.,  1884.) 

115.  Whenever  cautionary  signals  are  ordered  for  a  storm  and  the  danger  from  the 
storm  has  passed  and  the  siguals  are  continued  in  anticipation  of  a  second  dangerous 
storm,  a  special  explanatory  message  will  be  sent  to  the  stations  interested.  (Ins. 
63,  18*0. ) 

116.  The  officer  in  charge  will  accompany  all  orders  for  the  display  of  the  several 
storm-signuls  with  a  brief  and  carefully  drawn  explanatory  message,  on  Form  206. 
(Ins.  ,r>3,  H82#) 

117.  When  cautionary  or  other  signals  are  ordered  up  or  down  at  the  stations  on 
the  lakes  or  the  Gulf,  notification  will  be  sent  by  telegraph  to  other  stations  in  the 
same  local ity,  as  directed  below.  The  notification,  besides  the  information  that "  up," 
"off-shore,"  •'  down  signals,"  &c,  are  ordered  for  other  stations,  will  contain  the  ex- 
planatory message  embraced  in  the  cautionary  order.  ^ 

118.  When  signals  are  ordered  up  or  down  at  any  of  the  stations  on'rhe  Gulf  coast, 
viz,  Key  West,  Cedar  Keys,  Pensacola,  Mobile,  New  Orleans,  PoA  Eads,  Galveston, 
and  Inuianola,  notifications  will  be  sent  to  all  of  these  stations. 

119.  When  signals  are  ordered  up  or  down  on  the  lakes  notifications  will  bo  sent  to 
stations  as  follows: 

Signals  ordered  on  Lake  Superior,  to  stations  on  Lakes  Superior,  Huron,  and  Michi- 
gan ;  signals  ordered  on  Lake  Michigan ,  to  stations  on  Lakes  Michigan,  Huron,  and 
Erie;  signals  ordered  on  Lake  Huron,  to  stations  on  Lakes  Huron,  Erie,  and  Ontario; 
siguals  ordered  on  Lake  Erie,  to  stations  on  Lakes  Erie,  Ontario,  and  Huron,  and  to 
Mackinaw  City ;  signals  ordered  on  Lake  Ontario,  to  stations  on  other  lakes.  When 
signals  have  been  ordered  displayed  atone  or  more  stations  on  one  of  the  lakes,  and 
due  notification  has  been  given,  notification  of  the  ordering  of  additional  signals  on 
that  lake  will  not  be  sent  to  stations  on  other  lakes.  These  notifications  apply  to 
orders  to  display,  and  the  orders  for  lowering  signals. 

120.  The  kind  of  signal  shown  at  Sandy  Hook,  New  Jersey,  will  be  the  same  as 
that  at  New  York  City.     (Ins.  1,  1*84.) 

1*21.  The  officer  in  charge  may  give  a  more  extended  notification  of  the  ordering  of 
signals  whon.  in  his  opinion,  necessary.     (Ins.  91,  1882.) 

122.  Display  hoards  showing  stations  where  cautionary  signals  are  up,  together  with 
the  kind  of  signal,  will  be  kept  in  the  indications  division.     (L.  K.  0679,  Mis.,  1884.) 

123.  The  otticer  in  charge  will  verify  the  orders  for  display  and  discontinuance  of 
signals  and  the  record  on  the  display  bulletin-board,  after  which  the  order  will  be 
nnmbered  aud  entered  in  the  cautionary-signal  order  book  and  sent  to  the  telegraph 
room. 

124.  At  midnight,  after  completing  the  press  report  and  special  bulletin,  and  issu- 
ing the  necessary  signal  orders,  if  any,  the  "good  night"  message  will  bo  prepared, 
copied  in  the  •'  signal-order  book,"  verified,  and  sent  to  the  telegraph  room. 

123.  Who  -----  - 

cautionary 

tied  whenevi 

elusive,  reaches  a  velocity  of  25,  or  more,  miles  per  honr.     (Ins.  109,  1883.) 

Stobm  Warnings.    (Canadian  Series.) 

1*26.  Whenever  the  conditions  indicate  dangerous  weather  in  the  Dominion  of  Can- 
ada, a  message  will  be  transmitted  to  Professor  Carpmael,  Toronto,  Canada,  on  the 
usnal  form  in  cipher.    The  cipher  words  for  districts  are: 

Collingwood  for  Georgian  Bay,  Saugeen for  Lake  Huron,  Kingston  for  East  Ontark . 
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Toronto  for  West  Ontario,  Stanley  for  Lake  Erie,  Montreal,  Quebec,  Father  Point, 
Gaspe,  Bathurst,  Shediao  for  North  New  Brunswick,  Saint  John,  Pioton  for  North 
Nova  Scotia,  Halifax,  Sidney,  Yarmouth. 

127.  The  cipher  words  expressing  time  and  date,  published  in  the  cipher  book  is- 
sued from  this  office,  will  be  used  to  indicate  the  time  and  date  when  a  storm  may  be 
expected,  thus: 

11  Storm  (or  severe  storm)  Saugeen,  Collingwood,  Stanley,  Cash;  Toronto  gaol; 
Kingston  neck ;  Montreal,  Quebec,  cat :"  by  which  it  will  be  understood  that  a  storm 
(or  severe  storm)  is  expected  to  reach  saugeen,  Collingwood,  and  Stanley  between  7 
a.  m.  and  3  p.  m.  (75th  meridian  time),  on  the  10th ;  Toronto  between  3  p.  m.  and  11 
p.  m.  on  the  10th  ;  Kingston  between  11  p.  m.  on  the  10th,  and  7  a.  m.  on  the  11th ; 
Montreal  and  Quebec  between  7  a.  m.  and  3  p.  m.  on  the  11th. 

128.  When  danger  is  past  or  no  longer  threatens  any  Canadian  station  that  has 
been  warned,  a  dispatch  will  be  sent  to  Professor  Carpmael,  containing  the  following 
words : 

(1)  Safety ;  (2)  name  of  station  or  stations ;  (3)  date  and  time  (cipher  word).  A 
"good-night"  message  will  also  be  sent  to  Professor  Carpmael  at  midnight. 

129.  Alimessages  relating  to  storm- warnings  will  be  verified  in  the  same  manner 
as  original  orders  and  entered  in  the  cautionary-signal  order  book,  but  not  numbered. 

130.  A  telegram  will  be  sent  at  or  before  9.30  a.  m.  each  Sunday  to  the  director  of 
the  Magnetic  Observatory  at  Toronto,  Canada,  giving  the  following  information : 

If  there  be  no  definite  warnings  for  Canadian  stations  based  on  the  current  morn- 
ing reports,  and  no  expectation  that  there  will  be  any  founded  on  the  afternoon  re- 
ports of  the  same  day,  and  any  warnings  sent  on  the  previous  day  have  been  ac- 
knowledged, the  absence  of  danger  will  be  expressed  by  the  words  "  nothing  coming." 

If  warnings  have  been  sent,  based  on  Saturday  afternoon  or  night  reports,  for  which 
acknowledgments  have  not  been  received,  the  fact  will  be  expressed  by  the  words 
" Saturday  afternoon,"  or  "Saturday  night,"  as  the  oase  may  be,  followed  by  the 
names  of  stations  for  which  warnings  have  been  sent.  # 

If  the  morning  reports  do  not  make  the  immediate  issue  of  warnings  necessary,  bnt 
indicate  that  there  is  a  fair  probability  that  a  warning  may  be  necessary  after  the 
receipt  of  the  afternoon  reports,  this  information  will  be  expressed  by  the  words 
11  Sunday  evening,"  with  the  names  of  the  stations  at  which  the  warning  will  proba- 
blybe  needed. 

Warnings  basfltl  on  the  current  reports  will  be  sent  in  the  usual  manner.  (Cir.  23. 
1874.)  • 


131.  Officers  will  carefully  study  the  meteorological  conditions  preceding  damag- 
ing frosts.  Such  as  threaten  any  crop  ox  fruit  will  be  announced  in  indications  or  by 
special  telegraphic  bulletins  as  early  as  consistent  with  reasonable  safety,  and,  if 
possible,  two  or  three  days  in  advance.  These  frost  warnings  will  define  the  regions 
threatened,  state  the  time,  and  distinguish  between  flro$U  said  freezing  weather.  The 
officer  in  charge  will  call  upon  the  other  members  of  the  indications  board  for  their 
opinion  as  to  the  min  imuin  temperature  to  be  expected  and  the  area  threatened.  (Ins. 
154, 1681 ;  Ins.  155,  1882.) 

132.  During  tbo  period  of  navigation  when  freezing  temperatures  are  anticipated 
in  any  canal  region,  special  forecasts  will  be  made  in  the  indications  and  special  bul- 
letin. 

133.  Whenever  minimum  temperatures  of  40°  or  less  are  expected  frost  warnings 
will  be  telegraphed  to  the  centers  named  in  the  several  schedules  filed  in  the  indica- 
tions and  telegraph  divisions :  For  the  fruit-growing  regions,  from  November  15  to 
April  15 ;  for  the  tobacco-growing  regions,  from  September  1  to  November  1,  or  until 
after  killing  frosts ;  for  the  sugar-growing  regions,  from  October  1  to  February  1,  or 
until  after  killing  frosts ;  for  the  fruit  and  vegetable  districts  about  Chattanooga, 
Tenn.,  from  September  15  to  May  1 ;  for  districts  about  Georgetown,  8.  C,  from  Oo- 
tober  1  to  April  1.    (Ins.  G9, 1879;  Ins.  128,  1882 ;  Ins.  6,  21,  24,  and  31,  1883.) 

134.  The  frost  warnings  for  the  sugar-growing  regions  of  Louisiana  will  be  tele- 
graphed to  the  Signal  Service  observer  at  New  Orleans,  who  will  promptly  furnish  a 
copy  to  the  secretary  of  the  Louisiana  State  weather  service.  The  officer  in  charm 
of  indications  will  exeroise  great  care  in  preparing  these  warnings  and  make  them  de- 
scriptive of  the  conditions  expected  to  occur  in  the  northern  and  southern  parts  of  the 
State ;  he  will  also  give  the  time  at  which  the  cold- wave  or  frost  will  probably  reach 
the  State.  Warnings  will  not  be  given  unless  light  frosts  are  expected  at  least  in  the 
northern  section  of  the  sugar-growing  region ;  and  when  the  temperature  will  proba- 
bly fall  below,  or  to,  freezing  in  any  section  of  the  sugar-growing  region  it  will  be  so 
stated.    (Ins.  123, 1884.) 

135.  Special  frost  indications  will  be  prepared  for  Iowa,  Minnesota,  Dakota,  and  other 
of  the  extreme  Western  States,  and  telegraphed  to  the  Signal  Service  oDserver  at 
Pittsburg,  Pa,    (Ins,  W6, 1883.) 
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136.  The  following  table  shows  the  present  arrangement  for  the  distribution  of 
frost  warnings,  subject  to  such  modifications  as  may  become  necessary  from  time  to 
time: 


Center  or  station. 

,    Address. 

Center  or  station. 

Address. 

Bmgvr  and  fruit- 

i 

Tobacco -growing 

growing  intermtt. 

1        » 

interest*— Cont'd. 

Charleston,  S.  C 

Observer. 

Hartford,  Conn  . . . 

Manager  Western  Union  Tel- 

Chattanooga, Tenn. 

Observer,  he  to  famuli  copies 
to  the  press  and  to  the  Mis- 

egraph office. 

Lancaster,  Pa 

Do. 

sion  Ridge  Frnit-Growers 
Association. 

Lexington,  Ky 

Do. 

LoaisviJle,  Ky  . . . 

Observer. 

J.  &  Smith. 

Lynchburg,  Va . . . 
Madison,  Wis.... 

Do. 

Galveston,  Tex. 

Observer. 

Manager  Western  Union  Tel- 

Georgetown, S.  C. . 

David  RJsley. 

egraph  office. 

Jacksonville,  Fla. . . 

Observer. 

Memphis,  Tenn. . 

Observer. 

New  Orleans,  La. . . 

Do. 

Nashville,  Tenn  .. 

Do. 

New  Haven,  Conn . 

Do. 

Oranberrg-growimg 

New  York  City.. 

Do. 

intsrut*. 

Palmer,  Mass 

Manager  Western  Union  Tel- 
egraph office. 

Boston,  Mas* 

Do. 

Philadelphia,  Pa.. 
Raleigh,  N.C 

Observer. 

Philadelphia,  Pa. . . 

Do. 

Manager  Western  Union  Tel- 

egraph office. 

Tobaooo-gnwing 

Riohmond,  Va 

Do. 

interttU. 

Do 

W.  H.  Greene,  superintendent 
Richmond     and     Danville 

Aaheville,  X.  C 

Penniman  &  Co. 

Railroad. 

Cincinnati,  Ohio... 

Observer.                                > 

Saint  Lonis,  Mo.. 

Observer. 

£tmira,nT.r 

Manager  Western  Union  Tel- 

Springfield, Mass . 

Manager  Western  Union  Tel- 

A 

egraph  office. 

egraph  office. 

Hannibal,  Mo.. "... 

Do. 

Washington  City 
Wilmington,  Del.. 

Observer. 

HarrUbnr^Pa 

Do. 

Manager  Western  Union  Tel- 

Do  

Snperintendentof  telegraph, 
Beading    Bailroad    Com- 
pany. 

York,  Pa 

egraph  office. 

• 

.» 

r& 


Cold  Waves,  a 

137.  A  square  white  flag,  with  black  square  in  center,  will  be  displayed  at  stations 
upon  receipt  of  telegjraphTo  orders  from  tnis  office,  to  indicate  that  a  <rcold  wave"  is 
approaching,  and  will  be  designated  the  "  cold- wave  signal.19 

Whenever  a  decided  fall  in  temperature  iB  expected  to  occur  at  any  of  the  stations 
named  in  paragraph  138,  the  officer  in  charge  of  the  indications  division  will  tele- 
graph the  observer  in  the  following  form :  "  Hoist  cold-wave  signal ;  temperature 
will  probably  fall degrees  during  next hours." 

Great  care  must  be  exercised  iu  ordering  cold- wave  signals,  and,  if  possible,  they 
will  be  ordered  in  season  for  the  observers  at  printing  stations  to  give  notice  in  the 
Farmers1  Bulletin  of  the  coming  cold  wave. 

When  the  temperature  has  reached  the  minimum,  the  cold-wave  signal  will  be 
ordered  down  by  telegraph,  thus :  "  Cold- wave  signal  down."    (Ins.  105,  1884.) 

138.  The  following  is  a  list  of  stations  at  which  cold-wave  signals  will  be  displayed : 
Albany,  N.  Y. ;  Atlanta,  Ga. ;  Auburn,  Ala. ;  Augusta,  Ga. ;  Baltimore,  Md. ;  Ban- 

Me. :  Boston,  Mass. ;  Buffalo,  N.  Y. ;  Burlingtou,  Iowa;  Cairo,  111. ;  Charleston, 
5. ;  Charlotte,  N.  C. ;  Chattanooga,  Tenn. ;  Chicago,  111. ;  Cincinnati,  Ohio ;  Cleve- 
land, Ohio ;  Columbus,  Ohio ;  Concordia,  Kans. ;  Davenport,  Iowa ;  Denver.  Colo. ; 
Des  Moines,  Iowa ;  Detroit,  Mich. ;  Dodge  City,  Kans. ;  Dubuque.  Iowa ;  Galveston, 
Tex.;  Grand  Haven,  Mich.;  Greencastle,  Ind. ;  Indianapolis,  Ind.;  Jacksonville, 
Fla. ;  Kansas  City,  Mo. ;  Keokuk,  Iowa ;  Knoxville,  Tenn. ;  Leavenworth,  Kans. ; 
Little  Bock,  Ark. ;  Logansport,  Ind. ;  Louisville,  Ky. ;  Lynchburg,  Va. :  Madison, 
Wis.:  Memphis,  Tenn.;  Milwaukee,  Wis.;  Montgomery,  Ala.;  Nashville,  Tenn.; 
Hew  Haven,  Conn. ;  New  London,  Conn.;  New  Orleans,  La. ;  New  York  City;  Nor- 
folk, Va. ;  Omaha,  Nebr. ;  Philadelphia,  Pa. ;  Pittsburg,  Pa. :  Portland,  Me. ;  Ro- 
chester, N.  Y. ;  8aint  Louis, Mo. ;  Saint  Paul,  Minn. ;  Sandusky,  Ohio;  Savannah, 
Ga. ;  Bhreveport,  La. ;  Springfield,  HI. ;  Toledo,  Ohio ;  Vioksburg,  Miss. ;  Washing- 
ton City;  Wilmington,  N.C. 

139.  Orders  relating  to  cold- wave  signals  for  Kansas  City  will  be  addressed  to  T.  8. 
Case,  postmaster,  and  dispatcher's  office,  Fort  Scott  and  Gulf  Bailroad.  Orders  for 
Auburn,  Ala.,  will  be  addressed  to  P.  H.  Mell,  jr.    (L.  B.  6679,  Mis.,  1884.) 

140.  Whenever  cold-wave  signals  are  ordered  for  Columbus,  Ohio,  similar  warn- 
ings will  be  telegraphed  to  the  director,  Ohio  meteorological  bureau,  Columbus,  Ohio. 
(Ins.  2, 1885.) 

141.  Whenever  cold  waves  are  expected  to  occur  in  the  vioinity  of  the  Baltimore 
and  Ohio  Railroad,  the  officer  in  charge  of  the  indications  division  will  telegraph 
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warnings  of  their  approach  to  Superintendent  Seldon,  Baltimore ;  General  Superin- 
tendent Zeublin,  Chicago,  and  Superintendent  Leslie,  New  York  City.  The  warnings 
will  contain  the  names  of  the  States  in  which  the  cold  waves  are  expected.  The  fol- 
lowing list  comprises  the  States  over  which  the  Baltimore  and  Ohio  system  chiefly 
operates :  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West  Virginia, 
Ohio,  Indiana,  Illinois,  and  Kentucky.    (Mem.  127,  1884.) 

142.  A  display  board  showing  where  cold-wave  signals  are  up  will  be  kept  in  the 
indications  division.     (L.  R.  6679,  Mis.,  1884. ) 

143.  Cold- wave  signal  orders  will  be  verified  by  the  officer  in  charge,  entered  in  the 
cold-wave  signal  order-book,  and  checked  with  the  display  board,  after  which  they 
will  be  sent  to  the  telegraph  room.    (L.  R.  6679,  Ays.,  1884.) 

144.  During  his  tour  of  duty  the  officer  in  charge  of  the  indications  division  will 
make  a  study  of  approaching  changes  of  temperature  as  indicated  in  the  Northwest, 
Montana,  Manitoba,  and  Dakota,  and  adjacent  sections,  with  a  view  of  determining 
rules  of  value  in  predicting  cold  and  warm  waves.  A  careful  study  of  the  charts  on 
file  for  past  years  will  probably  indicate  practical  rules  of  great  value.  In  connec- 
tion with  the  foregoing  he  will  include  a  special  study  of  atmospheric  changes  which 
precede  frosts.    (Ins.  100,  1864  ;  Mem.  78,  1884.) 

Floods. 

145.  The  river  reports  will  be  entered  on  a  special  form  and  the  changes  briefly  noted 
in  the  synopsis.  Whenever  greater  than  12  inches  they  will  be  stated  thus :  "  The  rivers 
have  risen  (or  fallen)  at"  [here  give  the  names  of  stations  and  amount  of  change] ; 

or  "decidedly  risen  (or  fallen)  at  ";  or  give  the  number  of  feet,  where  the 

change  is  remarkable.  When  the  river  is  near  or  above  the  danger-line  at  any  place 
all  changes  will  be  noted.  When  the  probable  changes  may  be  of  great  importance 
they  will  also  be  mentioned  in  the  special  bulletin.    (G.  O.  2d,  1873.) 

146.  Telegraphic  warnings  may  be  sent  at  the  discretion  of  the  officer  in  charge  to  all 
districts  menaced  by  dangerous  floods.  •    , 

147.  Whenever  danger  from  floods  in  the  Potomac  River  is  anticipated,  and  word  is 
sent  to  the  merchants  of  Georgetown  and  to  the  press  at  Washington,  &c.,  of  such 
impending  floods,  a  duplicate  message  will  be  sent  by  the  officer  in  charge  of  indica- 
tions to  the  superintendent  of  the  United  States  carp  ponds,  through  the  Telephone 
Exchange  and  national  Museum.    (Ins.  17, 1884.) 

*  Nobthkbs. 

148.  When  "northers"  are  anticipated  telegraphic  warnings  will  be  sent  to  the 
regions  menaced  according  to  the  schedule  in  the  indications  division,  subject  to  modi- 
fication from  time  to  time. 


Co-operating  railroad. 


Burlington  and  Missouri  River  Railroad, 

Nebraska. 
Atchison,  Topeka  nnd  Santa  F6  Railroad  . 

Missouri  Pacific  Railway 

Saint  Louis  and  San  Frsinoisco  Railway 


Central  distributing 
station. 


Omaha,  Xebr 


Persons  addressed. 


Goneral  manager. 


Superintendent  of  telegraph. 
Superintendent  of  transportation. 
Superintendent,  of  telegraph. 


Topeka,  Eans  . . 

Saint  Louis.  Mo 

Springfield,  Mo. 

International  and  Great  Northern  Railroad    Palestine,  Tex Assistant  superintendent"  of  tele 

j  I      graph. 

Dallas  and  Wichita  Railroad Dallas,  Tex General  manager. 

Texas  'and  Saint  Louis  Railway ;  Pine  Bluff.  Ark ,  General  superintendent. 

Texas  and  Pacifio  Railway Marshall,  Tex Superintendent  of  telegraph. 

Houston  and  Texas  Central  Railway Houston,  Tex ,  General  superintendent. 

Galveston,  Harrisburg  and  San  Antonio  ,...  do ;  Da 

Railway. 


Mexican  National  Railway '  Corpus  Christ!,  Tex . . 


Da 


TORXADOKS. 

149.  The  officer  in  charge  of  indications  will  carefully  study  the  tri -daily  weather 
charts  of  previous  years,  with  a  view  of  becoming  familiar  with  the  atmospheric  con- 
ditions which  are  likely  to  exist  during  the  occurrence  of  tornadoes  in  the  various  sec- 
tions of  the  country. 

150.  When  the  current  weather  report  is  such  as  to  indicate  the  probable  occurrence 
of  tornadoes,  the  indications  prepared  from  such  report  will  contain  special  warning, 
in  the  following  form  : 

"  Dangerous  local  .storms,  or  violent  local  storms  are  indicated  for n  (naming 

districts  or  States). 

These  warnings  will  be  telegraphed  to  the  Signal  Service  stations  in  the  threat- 
ened districts.  The  word  "tornadoes"  will  not  be  used  in  making  these  forecast*. 
(Ins.  60, 1883.) 
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LOCUBTB. 

151.  The  first  appearance  and  subsequent  movement  of  locusts  when  reported  to 
this  office  will  be  mentioned  in  the  special  bulletin  and  synopsis.. 

'  Railway  Weathib  Sighals. 

152.  The  officer  in  charge  of  the  indications  division  will  telegraph  to  Prof.  P.  H. 
Mell,  jr.,  director  Alabama  State  weather  service,  Auburn,  Ala.,  at  1  a.  m.,  daily, 
special  weather  forecasts  for  the  ensuing  day  for  the  State  of  Alabama. 

The  forecasts  will  contain  predictions  of  temperature,  whether  higher,  lower,  or 
stationary  ;  general  rain, local  rain,  or  fair  weather;  and  will  be  telegraphed  in  con- 
formity with  the  following  system  of  flag  signals : 


White. 


Yellow. 


Fair  weather. 


Higher  temperature. 


Fair  weather. 


Stationary  temperature. 


Yellow. 


Bine. 


Local  rain*. 


Stationary  temperature. 


Yellow. 


White. 


Local  rains. 


Lower  temperature. 


Blue.    ,    General  rains. 


White. 


Lower  temperature. 


Yellow. 


General  rains. 


Higher  temperature. 


Yellow. 


Local  rains  and  higher  temperature. 


General  rains  and  stationary  temper- 
ature. 
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The  forecast*  will  be  telegraphed  in  the  exact  words  printed  opposite  the  signal!,  ai 
shown  herein.    (Ins.  107, 1§84.) 

152  a.  Since  the  adoption  of  the  above  signals  by  the  Alabama  weather  service, 
the  system  has  been  superseded  by  the  following : 

EXPLANATION  OF  SIGNALS. 

PREPARATION   OF  INDICATIONS. 

The  weather  indications  furnished  to  the  State  by  the  Chief  Signal  Officer  are  based 
on  observations  taken  in  all  parts  of  the  country  three  times  a  day.  The  morning 
indications  are  prepared  at  11  p.  m.  (eastern  standard  time)  of  the  preceding  night, 
and  hold  good  till  the  following  morning. 

DISPLAY  OF  FLAGS. 

In  accordance  with  these  indications  the  proper  official  flags  should  be  selected  and 
promptly  displayed.    If  elevated  ou  a  pole,  they  should  be  so  arranged  as  to  read 

downward.    If  the  indications  read followed  by ,  then  a 

space,  the  width  of  a  flag,  should  be  left  vacant  on  the  pole  to  indicate  "followed  by." 
The  signals  should  be  withdrawn  at  3  p.  m. 


MEANING  OF  FLAGS. 


No.l 


[white  flag]  referr  always  to  fair  or  clear  weather. 


No.  2  [orange  flag]  refe  s  always  to  local  rains. 

No.  3  [blue  flag]  refers  always  to  general  rains. 

No.  4  [black  triangle  flag]  refers  always  to  temperature.  When  placed  above 
either  N09.  1,  2,  or  3  indicates  rising  temperature;  wnen  placed  below  these  numbers 
(1,  2,  or  3)  indicates  falling  temperature,  when  absent  from  the  pole  stationary  tem- 
perature is  indicated. 

No.  5  [white  flajf  with  black  square]  refers  always  to  decidedly  colder  weather, 
and  is  generally  issued  twenty-four  hours  in  advance  of  the-  expected  fall  of  tem- 
perature. This  signal  is  not  ordered  unless  it  is  expected  that  the  temperature  will 
fall  to  45  degrees  Fahrenheit,  or  below,  within  the  time  stated  in  the  order. 

No.  6  [orange  flag  with  black  square]  indicates  the  approach  of  a  oyolonio  wave. 

EXAMPLES. 

"  Cooler,  fair  weather,"  display  flag  No.  I  with  No.  4  below  it. 

11  General  rains,  higher  temperature,'1  display  No.  3  with  No.  4  above  it. 

"  Stationary  temperature  and  local  rains,"  display  No.  2  only. 

"  Stationary  temperature  and  general  rams,  followed  by  cooler  clear  weather,"  dis 
play  No.  3  (space)  and  No.  1  with  No.  4  below  it. 

Public  notice  of  these  explanations  should  be  secured  in  local  newspapers  as  gen- 
erally as  possible,  and  by  posting  this  card  near  the  point  of  display  where  it  can  be 
examined  by  the  public. 

153.  The  officer  in  charge  of  the  indications  division  will  telegraph  to  the  director, 
Ohio  meteorological  bureau,  Columbus,  Ohio,  at  1  a.  m.,  daily,  special  weather  fore- 
casts for  the  ensuing  day  for  Ohio.  An  additional  telegram  will  be  forwarded  at  10 
a.  m.,  whenever  sudden  chauges  render  it  necessary. 

154.  The  forecasts  will  contain  predictions  of  temperature,  whether  higher,  lower, 
or  stationary ;  general  rain  or  snow,  local  rain  or  snow,  or  fair  weather;  and  will  be 
forwarded  in  conformity  with  the  adopted  Bystem  of  signals. 

155.  The  signal  will  consist  of  two  figures  which  difler  in  color,  being  red  or  blue, 
and  in  form  being  shaped  like  the  suu,  a  crescent,  or  a  star.  The  red  color  refers  to 
the  temperature,  and  the  blue  color  to  the  state  of  the  weather,  as  rainfall  or  snow ; 
they  are  used  as  below : 
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Hallway  weather  tignaU. 
Son.  Crescent  Star. 


JJad.— Sun,  higher  temperature ;  orescent,  lower;  star,  stationary. 

Blue. — 8ony  general  rain  or  snow ;  orescent,  clear  or  tair  weather ;  star,  local  rain 
or  snow. 

Similar  forecasts  will  be  prepared  for  the  region  of  the  following-named  railroads 
and  telegraphed  at  1  a.  m.,  daily : 

Cumberland  Valley  Railroad,  General  J.  F.  Boyd,  superintendent,  Chambersbnrg, 
Pa. 

Frederick  division,  Pennsylvania  Railroad,  J.  B.  Hutchinson,  superintendent,  York, 
Pa. 

The  officer  in  charge  of  the  indications  division  will  send  or  designate  the  symbols 
to  be  used,  and  will  not  telegraph  the  written  indications.    (Ins.  31, 1884.) 

The  11  p.  m.  indications  for  New  England  will  also  be  sent  by  this  code,  except  that 
the  flag  will  be  designated  by  numbers  instead  of  by  symbols,  as  follows :  Red  sun, 
flag  No.  1 :  red  crescent,  flag  No.  2 ;  red  star,  flag  No.  3 ;  bine  sun,  flag  No.  4 ;  blue 
crescent,  flag  No.  b ;  blue  star,  flag  No.  6. 

Ihdioatiohs  Board. 
• 

156.  The  "indications  board11  will  be  permanently  organised,  the  personnel  of 
which  will  be  announced  from  time  to  time. 

157.  The  members  of  the  board  will  successively  perform,  for  one  month  each,  the 
following  duties : 

(a)  Indications.  m 

(ft)  Inspection  of  stations. 

(c)  Fact  and  international  bulletin  division. 

(d)  Charge  of  instruction  and  personal  study. 

154.  The  members  present  will  assemble  at  10  o'clock  a.  m.,  daily,  in  the  indications 
room,  to  study  and  discuss  all  meteorological  conditions,  but  the  indications-  officer 
will  prepare  his  indications  and  bulletin  independently,  and  will  be  responsible  for 
them. 

159.  When  the  seasons  arrive  at  which  frosts,  floods,  northers,  or  the  flights  of 
locusts  may  be  expected,  each  member  of  the  board  present  will  inspect  daily  the 
meteorological  conditions  of  the  country  to  discover  any  danger  from  these  causes, 
and  will  on  occasion  notify  the  senior  officer  present,  who  will  at  once  call  the  full 
board  together  for  further  study  and  consultation  upon  the  subject. 

160.  The  senior  officer  of  the  board  present  will  have  general  onarge  during  sessions 
of  the  board,  and  will  be  responsible  for  the  proper  performance  of  its  work,  in  ac- 
cordance with  the  published  regulations.  The  officer  specially  detailed  on  indications 
for  the  current  month  will  be  responsible  for  all  indications,  signal  orders,  and  special 
bulletins  during  his  tour,  availing  himself  of  the  advice  of  the  board  when  he  so  de* 


161.  It  is  the  duty  of  any  member  of  the  board  to  notify  the  officer  in  charge  of  the 
indications  division  of  any  weather  indications  which  he  thinks  may  have  escaped 
attention. 

162.  All  communications  affecting  the  work  or  duties  of  the  board  will  be  trans- 
mitted through  the  senior  officer  to  the  Chief  Signal  Officer. 

163.  The  board  will  report  daily,  in  writing,  to  the  Chief  8ignal  Officer  the  result 
of  the  previous  day's  work,  embracing  in  the  report  of  the  board  all  omissions  or  other 
matters  seeming  to  require  attention,  including  those,  if  any,  of  the  indications 
fficer. 

164.  Verifications  of  predictions  will  be  made  by  the  board.    (Ins.  89, 1883.) 

VrancATioirs  or  Ihdicatiohb. 

165.  The  indications  board  will  determine  the  percentage  of  verification  of  the  cur- 
rent indications  in  accordance  with  the  following  instructions : 

(a)  The  percentage  of  verifications  of  wind  predictions  will  be  determined  by  con- 
sidering only  the  direction. 
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(b)  The  indications  made  up  from  each  report  will  be  compared  with  the  facts 
shown  by  the  three  succeeding  tri-daily  reports. 

(c)  In  estimating  the  percentages,  ascertain  whether  the  conditions  predicted  for 
each  district  have  prevailed  in  it  to  the  amount  of  one-fourth,  one-half,  three-fourths, 
or  the  whole  of  the  area  of  the  district. 

(d)  Predictions  which  are  found  to  be  more  than  three-fourths  verified  will  be  con- 
sidered completely  verified,  and  represented  by  100  or  100  per  cent,  in  that  column  of 
the  blank  to  which  the  prediction  refers.  Predictions  which  are  not  wholly  verified 
will  be  represented  in  the  proper  column  of  the  blank  by  75  per  cent.,  50  per  cent.,  or 
25  per  cent.,  as  the  facts  may  warrant.  Predictions  which  have  fallen  below  25  per 
cent,  in  verification  will  be  rated  as  not  verified  and  represented  by  0  in  the  proper 
column. 

(«)  If  in  the  indications  for  any  particular  district,  any  class  of  predictions  is  not 
referred  to,  such  omissions  will  be  represented  by  a  dash  ( ). 

(/)  To  determine  the  percentage  of  verification,  divide  the  sum  of  the  percentages  of 
a  single  class  for  the  month  by  the  number  of  predictions  made  of  that  class.  To  de- 
termine the  percentage  of  verifications  for  any  district,  divide  the  sum  of  the  per- 
centages of  the  several  classes  of  predictions  by  the  number  of  classes.  To  deter- 
mine the  percentage  of  verification  for  the  United  States,  divide  the  sum  of  percent- 
ages of  verifications  by  the  number  of  districts. 

(a)  A  maximum  percentage  of  verification  can  be  got  only  when  the  four  elements 
under  each  district  are  named  in  the  indications  of  the  entire  month. 

(a)  To  determine  the  percentages  of  failures  to  predict  for  any  element,  divide  the 
number  of  failures  to  predict  for  that  element  by  the  entire  number  of  tri-daily  re- 
ports during  the  month.    (G.  0. 28, 1873 ;  Cir.  7, 1874. ) 

(•)  The  indications  for  the  three  districts  on  the  Pacific  coast  will  be  verified  as  to 
weather  according  to  the  usual  rule,  and  will  be  published  in  the  general  percentages 
of  verifications.    (Ins.  17, 1879. ) 

(j)  The  indications  will  be  verified  from  a  printed  copy  first  corrected  by  the  as- 
sistant in  charge  of  the  indications  division.    (Ins.  9, 1881.)  • 

(k)  the  statement  of  percentage  of  signals  justified,  <fco.,  will  show  the  number  of 
storms  reported  with  wind  velocity  of  25  miles  or  over  per  hour  for  which  caution- 
ary signals  have  not  been  ordered.    (Ins.  24. 1880.) 

(2)  Indications  of  barometer  changes  will  be  verified  and  counted  in  making  np 
the  monthly  average  of  verifications.     (Ins.  69, 1884.) 

(m)  In  verify mg  temperature  in  special  predictions,  the  three  charts  of  the  day 
for  which  the  predfction  is  made  will  be  compared  with  the  three  corresponding 
charts  of  the  preceding  day. 

(it)  If  at  the  time  the  prediction  is  made,  precipitation  is  actually  taking  place,  and 
precipitation  Is  predicted,  the  prediction  will  not  be  considered  fully  verified  unless 
precipitation  is  recorded  on  the  second  chart. 

(o)  The  expression  "continued  cold"  or  "continued  warm'1  weather,  when  used, 
will  be  understood  to  mean  that  the  temperature  will  remain  stationary. 

(p)  When  light  variable  winds  are  predicted,  any  "  calms"  reported  will  be  con- 
sidered in  verifying  as  "  variable." 

(g)  The  expression  " partly  cloudy"  will  be  understood  to  mean  totally  cloudy  at 
a  portion  of  the  stations. 

(r)  When  fair  weather  is  predicted  and  rain  occurs  within  twenty-four  hours  the 
prediction  will  be  verified  on  the  basis  of  the  area  of  rainfall  in  the  district,  giving 
zero  for  rain  occurring  over  the  entire  district. 

(«)  In  order  to  fully  verify  the  prediction,  "  local  rains  followed  by  fair  weather/'  pre- 
cipitation must  occur  on  the  first  or  second  charts,  and  no  precipitation  be  reported 
in  three-fourths  of  the  district  on  the  last  chart. 

(f)  When  "colder"  or  "warmer"  weather,  preceded  by  a  "rise"  or  "fall"  in  tem- 
perature is  predicted,  the  prediction  for  "colder"  or  "warmer"  will  be  considered 
as  applying  to  the  twenty-four  hour  prediction. 
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Repobts. 

166.  A  tri  daily  report  of  the  time  of  completion  and  delivery  of  the  daily  publi- 
cation* of  the  indications  division  will  he  made  in  the  form  given  below.  The  indi- 
cations officer  will  lay  these  three  reports  on  the  Chief  Signal  Officer's  table  not  later 
than  12  noon  daily. 

[Form  No.  4250—1885.] 
Indications  officer9 8  tri- daily  report. 


Date, 


Hour, 


Messenger's  name, 


9 
> 

i 


9 

ts  • 

3 

i 

00 


Q 
© 

"S 
E 

o 


> 

9 

i 


t- 

9 

a 


s 


To  whom  delivered. 


N.  Y.  Associated  Press 

U.  S.  Associated  Press 

W.  U.  TeLCo 

B.  AM.  Tel.  Co 

W.  E.  B.,  511 14th  St 

B.  &P.  Depot .• 

Secretary  of  War 

Critic  ....   

Star 

Post 

Republican 

Post  Office    J 

Journal 

Herald..' 

Capital 

Chronicle 


H 


I 


•5  to 

V  u 

E*<2 


©  s 

•h§S 


Signature   of 
ceiver. 


Material  for  morning  map  delivered  to  printer,  at 
Map  completed  and  in  bands  of  messenger  at 


a.m. 


a.  m. 


1  certify  that  the  foregoing  is  a  true  return  for  the  report  and  date  named. 


-,  Indications  OJtoer. 


Vote. — The  midnight  indications  will  be  prepared  and  delivered  to  the  Associated  Press  companies 
not  later  than  1a.m.  The  indications  officer  will  lay  these  reports  on  the  table  of  the  Chief  Signal 
Officer  not  later  than  12  m. 

W.   B.  HAZEN, 
Brigadier  and  Btevet  Major-General,  Chief  Signal  Officer ,  U.  8.  Army. 
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APPENDIX  3. 

REPORT  OF  OFFICER  IK  CHARGE  OF  THE  DIVISION  OF  THE  PACIFIC. 

Signal  Office,  War  Department, 

San  Francisco,  Cal.,  July  27, 1886. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  operations  of  this  divis- 
ion for  the  year  ending  June  30, 1885 : 

Having  been  informed  that  I  would  be  ordered  to  take  station  at  San  Francisco, 
with  a  view  to  giving  the  people  of  the  Pacific  coast  the  full  benefit  to  be  'derived  from 
the  Signal  Service,  and  directed  to  make  the  necessary  preparations,  my  time  was 
occupied  during  December,  1884,  and  January,  1885,  in  extracting  data  from  the  Sig- 
nal Service  records  in  the  office  of  the  Chief  Signal  Officer. 

In  obedience  to  paragraph  5,  Special  Order  rfo.  1,  Headquarters  of  the  Army.  Adju- 
tant-General's Office,  Washington,  January  2,  1885  (copy  herewith  marked  A),  and 
your  letter  of  instructions  of  January  6,  1885  (marked  B),  I  left  Washington  Febru- 
ary 2,  and  reached  San  Francisco  February  11. 

In  accordance  with  letter  of  instructions,  War  Department,  Adjutant-General's 
Office,  Washington,  January  2,  1885  (marked  C),  on  February  12, 1  left  San  Francisco 
for  San  Luis  Obispo,  Cal.  After  an  examination  of  that  section,  including  telegraph 
facilities,  &c,  I  decided  upon  San  Luis  Obispo  as  the  best  location  for  a  Signal 
Service  station.  February  16 1  returned  to  San  Francisco.  Private  Qeorge  A.  Riviere, 
Signal  Corps,  U.  S.  Army,  reported  to  me  for  duty,  having  arrived  February  15.  I  pro- 
ceeded to  Red  Bluff,  Cal.,  the  17th,  and  returned  to  San  Francisco  the  18th.  Private 
B.  S.  Pague,  Signal  Corps,  U.  S.  Army,  arrived  February  22. 

Pursuant  to  your  letter  of  instructions,  Signal  Office,  War  Department,  Washing- 
ton City,  January  10,  1885  (marked  D),  I  made  an  effort,  February  25,  to  nnderrun 
the  submarine  aable  between  "  The  Presidio  "  and- Alcatraz  Island.  With  the  facili- 
ties available  it  was  found  impossible  to  raise  the  cable ;  therefore  the  repair  of  the 
same  was  postpone  until  sufficient  money  should  be  at  my  disposal  to  enable  me  to 
hire  the  necessary  apparatus  for  recovering  the  cable. 

I  was  extremely  fortunate  in  securing  from  March  1,  1685,  rooms  Nos.  45  and  46, 
fourth  floor  (across  the  hall  from  the  operating  rooms  of  the  Western  Union  Telegraph 
Company),  No.  302  Montgomery  street,  for  use  as  an  office.  On  March  21 1  left  for 
Monterey  and  Santa  Cruz,  Cal.,  and  returned  to  San  Francisco  March  23. 

The  office  supplies  arrived  from  Washington  March  26.  On  March  28  the  prepa- 
ration of  tri-daily  charts  from  the  telegraphic  reports  began.  Privates  Pague  and 
Riviere  had  become  sufficiently  expert  in  the  preparation  of  the  charts  to  begin  the 
issue  of  the  synopses  and  indications  for  the  Pacific  districts  to  the  public  through  the 
San  Francisco  daily  papers,  the  Associated  Press,  and  the  Farmers'  Bulletin,  twice 
daily ;  at  1  p.  m.,  Pacific  time,  for  the  afternoon  papers,  and  9  p.m.,  Pacific  time,  for 
the  morning  papers  and  Farmers'  Bulletin,  excepting  on  Sundays  at  9  p.  m.  only.  I 
inclose  a  sample  copy  of  the  charts  prepared  (marked  E),  a  copy  of  the  synopses  and 
indications  (marked  F),  a  copy  of  the  Farmers'  Bulletin  (marked  6),  and  a  list  show- 
ing the  distribution  of  the  synopses  and  indications  (marked  H).  The  percentages 
of  verifications  of  the  indications,  made  by  myself,  are : 


• 

Per- 
cent* 
age. 

Aver- 
age for 
dfitriot 

Month- 
ly aver- 
age. 

April,  1885. 
North  Pacific : 

Weather 

88.5 

81.7 
78.1 

80.1 
78.8 
71.2 

84.0 
88.1 
75.8 

t 
I  84.4 

i  78.7 

5*8 

"Wind  direction 

• 

Middle  Pacific: 

►  88.0 

South  Pacini : 

3 
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North  Paciflo: 

Weather 

Wind  direotion. 

Temperature... 
Middle  Padfie: 

Weather 

Wind  direction. 

Temperatore... 
Sooth  Pacific: 

Weather 

Wind  direction. 

Temperatore  ... 


MAT,  1886. 


Per 
cent- 
age. 


North  Paolflo : 

Weather 

Wind  direction. 

Temper  at  ore . . . 
Middle  Paciflo: 

Weather 

Wind  direction. 

Temperatore  ... 
Sooth  Paciflo : 

Weather 

Wind  direction. 

Temperatore... 


Jum.lttB. 


83.8 
87.7 
74.6 

96.1 
88.1 
72.8 

93.4 
98.7 
93.0 


85.3 
92.0 
7S.Q 

96.4 
91.1 
80.4 

98.2 
96.4 

8a  4 


Aver- 

agefor 

diatriot 


82.0 


85.7 


95.0 


Month* 
ly  aver- 
age. 


>  87.57 


General  average. 


1 85. 27 
$89.29 
i  94.34 


►  89.63 


87.82 


Since  the  opening  of  this  office  no  cautionary  signals  have  been  ordered  to  be  dis- 
played at  any  of  the  signal  stations  along  the  coast ;  in  fact  no  dangerous  storms  have 
passed  over  aoy  portion  of  the  coast  of  the  Pacific  districts. 

At  San  Diego.  Cal.,  on  April  20,  the  wind  reached  a  velocity  of  25  miles  per  hour. 
from  the  west,  daring  clear  weather.  The  observer  reports  "  Storm  not  considered 
dangerous  to  shipping  or  other  interests."  » 

Hourly  wind  velocities  of  over  24  miles  per  hour  from  a  westerly  direction  have 
been  of  frequent  occurrence  at  San  Francisco,  while  clear  or  partly  cloudy  weather 

Srevailed.  The  maximum  velocity  of  36  miles  per  hour  from  the  west  was  recorded 
une  21.  On  April  16  four  schooners,  which  had  sailed  the  L5th,  returned  to  port. 
not  having  been  able  to  withstand  the  strong  northwest  wind  and  heavy  sea.  April 
26  two  schooners  returned  to  port,  having  had  their  fore-mast  heads  carried  away  by 
strong  northwest  winds  encountered  about  40  miles  off  Point  Tomales,  California. 
The  observer  reports  "These  velocities  are  not  considered  dangerous  to  shipping." 

At  Fort  Canby,  Wash.,  a  velocity  of  25  miles  per  hour  from  the  south,  while  Tight 
rain  was  falling,  was  recorded  May  13 ;  32  miles  from  the  south,  with  light  rain,  May 
18.  The  observer  reported  that  "  Southerly  gales  are  not  considered  dangerous  on 
Columbia  bar.  The  display  of  cautionary  signals  would  have  been  of  no  benefit  to  ship- 
ping." 

At  Port  Angeles,  on  April  14,  a  velocity  of  30  miles  per  hour  from  the  west,  during 
clear  weather,  and  on  June  5,  28  miles  from  the  northwest  during  clear  weather,  were 
recorded.  The  observer  reports  "No  casualties  reported,"  and  hie  report  of  February 
3, 1885,  "In  a  great  measure  I  do  not  think  there  have  been  any  high  winds  here 
that  could  be  considered  dangerous  to  the  shipping  interests  by  what  I  have  seen  and 
learned  from  sea-faring  men."  In  all  of  these  cases,  if  signals  had  been  displayed, 
they  would  have  been  of  no  value  and  would  have  unnecessarily  delayed  vessels,  ex- 
cepting some  small  coasting  schooners. 

I  have  not  as  yet  been  able  to  determine  the  danger  velocities  of  winds  for  the  sev- 
eral directions  under  different  conditions  of  the  weather  at  the  various  stations,  but 
hope  to  do  so  before  the  stormy  season  commences. 

Through  the  press,  those  having  special  interests  to  be  protected  from  frost,  rain, 
floods,  <fec.,  have  been  requested  to  inform  me  of  the  same,  with  the  probable  dates 
between  which  they  desired  warning,  but  I  have  not  received  any  communications 
upon  the  subject.  In  the  same  manner  I  have  requested  those  having  records  of  ob- 
servations of  the  temperature,  direction  and  force  of  the  wind,  rainfall,  snowfall, 
thunder  storms,  "  northers,"  and  destructive  frosts,  storms,  and  floods,  to  send  me 
copies  of  the  same,  by  months,  for  past  years,  and  at  the  close  of  each  month  in  future. 
I  have  to  acknowledge  the  receipt  of  meteorological  records  from  Mr.  Charles  W.  Friend, 
Canon  City,  Nev. ;  Mr.  Robert  Hall,  Sonoma,  Cal. ;  Mr.  H.  C.  Tower,  Santa  Monica, 
Cal. ;  Mr.  George  A.  Raymond,  San  Rafael,  Cal. ;  Dr.  W.  W.  Hayes  and  Sinsheimer 
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Bros.,  San  Luis  Obispo,  Cal.,  through  Corporal  Thomas  Gibson,  Signal  Corps,  U.  S. 
Army ;  Mr.  Albert  Dibblee,  Fern  Hill,  near  San  Rafael,  Cal. 

Pursuant  to  instructions  contained  in  your  communication  of  March  19,  1885 
(marked  I),  the  Rev.  W.  H.  Weinlaud  was  instructed  in  the  duties  of  an  observer.  He 
sailed  on  May  19, 1885,  on  the  schooner  "  Lizzie  Merrill "  for  his  station  Mumtrekhlaga- 
mut,  Alaska. 

As  per  instructions  contained  in  your  communication  of  May  18,  1885  (marked  K), 
Sergeant  Nelson  Gorom,  Signal  Corps,  U.  S.  Army,  is  being  instructed  in  the  "  indica- 
tions "  work  of  this  office. 

In  this  section  the  people  are  especially  interested  in  the  rainfall,  on  account  of  the 
effect  of  the  same  upon  tne  growing  crops.  It  is  believed  there  are  special  interests 
that  can  be  beneficially  served.  - 

All  my  spare  time  has  been  devoted  to  the  following:  Drawing  isobars  upon  the 
charts  for  past  years  prepared  at  the  office  of  the  Chief  Signal  Officer  for  this  office ; 
copying  data  which  I  extracted  from  the  records  of  the  office  of  the  Chief  Signal  Offi- 
cer; making  extracts  from  the  Central  Pacific  Railroad  Company's  records,  newspa- 
pers, vessel  reports,  and  records  of  private  individuals;  placing  available  data  into 
suitable  shape  for  quick  reference. 

Letters  received  during  the  year 511 

Letters  written  dnringtheyear 788 

Mouthly  reports  received  from  voluntary  observers, 41 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ROBT.  CRAIG, 
First  Lieutenant  Fourth  United  States  Artillery, 

A.  S.O.  and  Assistant  In  Charge. 
The  Chief  Signal  Officer  U.  S.  Army, 

Washington,  D.  C. 


A. 

Special  Orders,  \  Headquarters  of  the  Army, 

No.  1.  J  Adjutant-General's  Office, 

•  Washington,  January  2,  1885. 

^  f  Extract.  1 

•  •  •  «  *  •  » 

5.  By  direction  of  the  Secretary  of  War,  First  Lieutenant  Robert  Craig,  Fourth  Ar- 
tillery, acting  signal  officer,  is  relieved  from  duty  in  this  city,  and  will  proceed  via 
Yuma,  Ariz.,  and  Los  Angeles,  Cal.,  to  San  Francisco,  Cal.,  and  take  station  at  that 
point,  carrying  out  such  instructions  as  he  may  receive  from  the  Chief  Signal  Officer 
of  the  Army.    The  travel  herein  directed  is  necessary  for  the  public  service. 

By  command  of  Lieutenant-General  Sheridan. 

R.  C.  DRUM, 

Adjutant-General. 


B. 

Signal  Office,  War  Department, 

Washington  City,  January  6,  1685. 

Sir:  In  carrying  out  the  provisions  of  paragraph  5,  Special  Orders  No.  1,  Adjutant- 
General's  Office,  January  2, 1885,  the  Chief  Signal  Officer  directs,  that  upon  arrival  at 
San  Francisco,  Cal.,  you  will  open  a  branch  signal  office  for  the  service  of  the  Pacific 
coast,  and  carefully  study  the  whole  field,  making  your  office  fully  acquainted  with 
the  entire  subject.  You  will  determine  what  can  be  done  to  make  the  service  most 
useful  to  the  people  of  the  Pacific  coast,  and  render  such  service,  in  the  way  of  indica- 
tions, special  predictions,  signals,  and  otherwise  as  your  facilities  and  means  will 
permit;  you  will  make  monthly  report  to  this  office,  showing,  in  general  and  detail, 
all  that  yon  may  accomplish. 
Very  respectfully,  yours, 

B.  M.  PURSSELL, 
Second  Lieutenant,  Signal  Corps,  U.  S.  Army. 
First  Lieut.  Robert  Craig, 

Fourth  Artillery,  Acting  Signal  Officer  and  Assistant,  Washington,  D.  C. 

A  true  copy. 

B.  M.  PURSSELL. 
Second  Lieutenant,  Signal  Corps,  V,  8.  Army, 
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0.' 

War  Department,  Adjutant- Generals  Office, 

Washington,  January  2,  1886. 

(Through  the  office  of  the  Chief  Signal  Officer,  U.  S.  A.) 

Sir  :  The  Secretary  of  War  directs,  as  necessary  to  the  interests  of  the  service,  that 
yon  proceed  from  San  Francisco  to  Red  Bluff,  Cal.,  and  retnrn  ;  from  San  Francisco 
to  Monterey  and  Santa  Crnz,  Cal.,  and  return,  and  from  San  Francisco  to  San  Luis 
Obispo  and  Los  Alamos,  Cal.,  and  return  to  San  Francisco,  carrying  out  such  special 
instructions  as  you  may  receive  from  the  Chief  Signal  Officer  of  the  Army. 
Very  respectfully,  your  obedient  servant, 

R.  C.  DRUM, 

Adjutant-  General. 
First  Lieut.  Robert  Craig, 

Fourth  Artillery,  Acting  Signal  Officer. 

[1st  indorsement.] 

Signal  Office,  Washington  City,  January  6,  1885. 

Respectfully  transmitted  to  First  Lieut.  Robert  Craig,  Fourth  Artillery,  acting 
signal  officer  and  assistant,  Washington,  D.  C,  who  will  carry  out  as  per  verbal 
instructions  received  by  him  from  the  Chief  Signaf  Officer. 
By  order  of  the  Chief  Signal  Officer : 

B.  M.  PURSSELL. 
Second  Lieutenant,  Signal  Corps,  U.  S.  Army. 
A  true  copy. 

B.  M.  PURSSELL. 
A  Second  Lieutenant,  Signal  Corps,  U.  S.  Army. 


D. 

War  Department, 
Office  of  the  Chief  Sigiw.  Officer, 

Washington,  D.  C,  January  10,  1885. 

Sir  :  The  Chief  Signal  Officer  directs  that  upon  your  arrival  at  San  Francisco  you 
will  at  once  take  steps  to  recover  and  repair  the  sub-marine  telegraph  cable  between 
the  Presidio  wharf  and  Alcatraz  Island,  recently  reported  broken  by  a  ship's  anchor. 

In  view  of  the  small  amount  of  money  available  for  this  work,  you  will  request  the 
division  commander  to  furnish  such  assistance  by  the  use  of  the  quartermaster  steamer 
and  the  labor  of  troops  or  prisoners  as  will  reduce  expenses  to  the  lowest  possible 
figure. 

Such  telegraph  tools  as  are  not  on  hand  may  be  borrowed  from  the  Western  Union 
Telegraph  Company  at  San   Francisco,  as  was  done  on  a  similar  occasion  a  year  ago. 

The  services  of  one  or  more  experts  may  be  employed  to  superintend  the  recovery  of 
the  broken  end  of  the  cable  and  to  make  the  splice ;  also  such  other  necessary  assistance 
and  material  as  cannot  be  supplied  by  the  military  authorities;  but  before  incurring 
any  expenses  you  will  obtain  careful  estimates  of  the  probable  cost  of  the  entire  work 
and  telegraph  them  to  this  office  for  approval. 

A  sufficient  quantity  of  spare  cable  is  on  the  spot  should  it  be  found  necessary  to  cut 
oat  and  replace  any  weak  or  defective  parts  near  the  end  of  the  cable. 

The  cable  was  originally  laid  from  Fort  Mason  to  Alcatraz  Island,  but,  being  broken 
by  an  anchor  shortly  afterward,  was  taken  up  and  relaid  from  the  Presidio  wharf  to 
the  island.  This  was  done  by  order  of  the  division  commander,  and  because  it  was 
thought  that  injury  to  the  cable  would  thereafter  be  of  rare  occurrence,  as  vessels  sel- 
dom anchor  near  that  route. 

No  change  in  the  present  route  will  be  made  by  you  unless  you  are  fully  convinced 
from  personal  examination  and  careful  inquiries  of  persons  familiar  with  the  locality 
that  it  will  lessen  the  danger  of  injury  to  the  cable  ;  and  not  then  until  such  change 
has  been  approved  by  the  Chief  Signal  Officer. 

A  copy  of  a  map  showing  the  location  of  the  cable  and  connections  is  inclosed  for 
your  information  ;  also  copies  of  telegrams  referring  to  broken  cable. 

By  order  of  the  Chief  Signal  Officer. 
Very  respectfully, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps. 

First  Lieut.  Robert  Craig, 

Fourth  Artillery,  A.  S.  0.  and  Assistant,  Washington,  D.  C. 
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F. 

Signal  Service  U.  S.  Army, 

Division  of  the  Pacific, 
San  Francisco,  Cal.t  Tuesday,  June  30, 1885—9  p.  m.# 

Synopsis  for  the  past  24  hours. 

The  barometer  is  about  normal  in  the  South  Pacific,  and  slightly  below  in  the  Mid- 
dle and  North  Pacific. 

The  temperature  is  about  normal  in  all  the  districts. 

The  winds  have  been  generally  light  to  fresh  and  southerly  in  the  South  Pacific ; 
light  and  variable  in  the  North  Pacific ;  variable  in  the  Middle  Pacific,  with  high 
northerly  winds  at  Cape  Mendocino. 

Light  local  rains  have  fallen  in  the  North  Pacific ;  fair  weather  has  continued  in 
the  Middle  and  South  Pacific. 

Indications  for  the  succeeding  24  hours. 

For  the  North  Pacific,  cloudy  weather,  local  rains,  light  variable  winds,  generally 
northwesterly,  stationary  temperature  along  the  coast  and  cooler  over  the  interior. 
*  For  the  Middle  Pacific,  fair  weather,  followed  in  northern  part  by  local  thunder 
storm,  variable  winds,  generally  southwesterly  in  southern  part,  nearly  stationary 
temperature. 

For  the  South  Pacific,  fair  weather,  variable  winds,  generally  southwesterly,  eta* 
tionary  temperature.  « 

CRAIG. 


o. 


The 

circulation 

of  winds 

into  a  low 

►barometer. 


[Farmers'   Bulletin.    War  De- 

Sartment,  Office  of  the  Chief 
ipna)  Officer,  Division  of 
Telegrams  and  Reports  for 
the  Benefit  of  Commerce  and 
Agriculture.] 


The 

circulation 

of  winds 

out  of  a  high 

barometer.  ' 


San  Francisco,  Cal.,  Thursday,  May  28,  1885—9  p.  m. 

Synopsis  for  the  past  24  hours. 

The  barometer  is  slightly  above  the  normal  in  Washington  Territory,  and  slightly 
below  in  Oregon  and  California,  being  lowest  over  Northern  California.  The  tem- 
perature is  slightly  above  the  normal  in  the  South  Pacific,  from  four  to  twenty 
degrees  above  in  the  Middle  Pacific,  and  three  to  fifteen  degrees  above  in  the  North 
Pacific.  The  winds  have  been  variable  ;  generally  westerly  in  the  South  Pacific  and 
southern  part  of  the  Middle  Pacific,  and  northerly  in  the  northern  part  of  the  Middle 
Pacific  and  southern  part  ot  the  North  Pacific.  Fair  weather  has  continued  in  all  the 
Pacific  districts,  excepting  light  rain  iu  the  northwestern  corner  of  Washington  Ter- 
ritory. 

Indications. 


For  the  North  Pacific,  slightly  warmer,  generally  fair  weather,  variable  winds,  gen- 
erally northwesterly. 

* 

*  Pacific  time. 


REPORT   OF   THE   CHIEF   SIGNAL    OFFICER.  63 

For  the  Middle  Pacific,  fair  weather,  variable  winds,  generally  southwesterly  over 
the  southern  part,  nearly  stationary  temperature. 

For  the  8onth  Pacific,  fair  weather,  variable,  followed  by  westerly  winds,  nearly  sta- 
tionary temperature* 

For  the  Middle  Pacific  coast  region,  during  the  month  of  May,  winds  blowing  from 
the  southeast  to  southwest  are  round  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  to  east  are  found  to  be  the  winds  least  likely  to 
be  followed  by  xain. 

General  laws  accompanying  weather  changes  in  the  United  States. — Weather  changes 
affecting  the  locality  in  which  this  bulletin  is  posted  generally  appear  first  to  the 
westward.  An  area  of  low  barometer  (storm-center)  generally  moves  slightly  to  the 
north  of  east ;  an  area  of  high  barometer  generally  moves  slightly  to  the  south  of  east. 
In  advance  of  the  low  barometer  are  generally  found  rain-winds  and  increasing  cloudi- 
ness, with  rain  or  snow ;  in  rear  of  a  low  barometer  are  generally  found  colder,  dry 
winds  and  clearing  weather. 

w  • 

Meteorological  summary  for  the  month  of  May, 

Mean  barometer,  corrected  for  temperature  and  instrumental  error, only....    29.944 

Mean  barometer,  reduced  to  sea-level 30.014 

Mean  monthly  range  of  barometer 0.380 

Mean  temperature 56° .2 

Highest  temperature  (in  1883) 86°.0 

Lowest  temperature  (in  1876,  79, '80,  and '82) 45°.0 

Mean  monthly  range  of  temperature 30°.8 

Average  precipitation ; inch..      0.68 

Prevailing  wind West. 

Published  %y  oo-operation  of  the  War  and  Post-Offioe  Departments. 

W.  B.  HAZEN, 

Chief  Signal  Qffieer. 
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IJST  OV  PAPKBS,  BTO.,  RECEIVING  THE  8YNOP8E8  AND  INDICATIONS. 

1  p.  m. — 1  for  file ;  1  for  office  Chief  Signal  Officer ;  1  for  Associated  Press  (Pacific 
Coast,  M.  A.  Richardson,  agent) :  1  for  The  Evening  Bulletin ;  1  for  The  Evening  Post ; 
I  for  The  Daily  Report ;  1  for  i>ie  Abend  Post ;  1  for  Western  Union  Telegraph  Office 
(posted  in  office). 

9  p.  m. — 1  for  file ;  1  for  office  Chief  Signal  Officer ;  1  for  Associated  Press ;  1  for 
The  Chronicle ;  1  for  The  Call :  1  for  The  Alta ;  1  for  The  Examiner;  1  for  Le  Cour- 
rier  de  San  Francisco ;  1  for  JDer  Demokrat ;  1  for  Western  Union  Telegraph  Office 
(posted  in  office) ;  1  for  The  Commercial  News;  1  for  the  Observer  Signal  Corps,  San 
Jnneiaoo* 
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Signal  Office,  War  Department, 

Washington  City,  March  19,  1886. 

Sir  :  I  am  directed  by  the  Acting  Chief  Signal  Officer  to  inform  you  that  a  station 
of  the  second  order  has  been  ordered  established  at  Mumtrekhlagamut,  Alaska,  of 
which  Rev.  William  H.  Weinland  will  have  charge. 

Mr.  Weinland.  who  expects  to  be  in  San  Francisco  about  the  1st  of  April,  has  been 
requested  to  call  upon  vou  for  instruction  in  the  manner  of  reading  our  instruments 
and  recording  observations,  and  I  have  the  honor  to  request  that  you  will  satisfy 
yourself  that  be  has  been  sufficiently  instructed  and  has  a  thorough  understanding  of 
all  the  duties  of  an  observer,  before  he  leaves  for  his  station. 
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Mr.  Weinland  has  also  been  requested  to  compare  his  barometers  with  yours,  to 
insure  this  office.that  they  have  not  been  injured  in  their  transit  to  San  Francisco. 
Very  respectfully,  your  obedient  servant, 
•  F.  M.  M.  BEALL, 

Second  Lieutenant,  Signal  Corps. 
Lieut.  Robert  Craig, 

Acting  Signal  Officer  and  Assistant, 

Merchants'  Exchange,  San  Francisco,  Cal. 


K. 

Signal  Office,  War  DrpartSi ent, 

Washington  City,  May  18,  1885. 

Sir:  The  Chief  Signal  Officer  directs  that  you  carefully  instruct  one  of  the  enlisted 
men  on  duty  at  your  station  in  the  "  indications"  work,  so  that  at  any  time  when  it 
may  become  necessary  for  you  to  leave  the  station  on  inspection  trip,  or  for  other  rea- 
sons, the  "  indications  "  will  be  made  by  this  man  during  your  temporary  absence. 
Very  respectfully,  your  obedient  servant, 

B.  M.  PURSSELL, 
Second  Lieutenant,  Signal  Corps,  U.  S.  Army, 

First  Lieut.  Robert  Craig, 

Acting  Signal  Officer  and  Assistant, 

San  Francisco,  Cal, 
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APPENDIX    4. 


REPORT  OF  THE  STATIONS  DIVISION. 

Signax  Office,  Was  Department, 

Washington  City,  June  30,  1885. 

Sir:  I  have  the  honor  to  report,  in  outline,  the  nature  of  the  work  performed  by 
the  Stations  Division  during  the  year  ending  this  day. 

The  duties  of  this  division  are  as  varied  and  extensive  as  they  are  important,  and 
their  increase  has  been  commensurate  with  the  rapid  strides  taken  by  the  service  in 
meeting  the  wants  of  the  people  for  a  wider  dissemination  of  the  weather  reports, 
weather  signals,  and  information  to  be  obtained  only  from  the  records  of  this  office. 

This  division  has  general  supervision  of  all  paid  observers  of  the  Signal  Service ; 
of  all  special  cautionary  and  cold-wave  display  stations;  of  the  railway  weather  bul- 
letins ;  of  the  instruction  of  enlisted  men  of  the  Signal  Corps;  of  inspectors  of  the  Sig- 
nal Service,  and  of  the  receipt,  record,  and  publication  of  reports  from  the  above 
sources. 

All  correspondence  with  the  enlisted  men  and  civilians  on  duty  at  stations  in  rela- 
tion to  matters  connected  with  their  official  duties  as  observers  or  displaymen  is  un- 
der the  supervision  of  this  division. 

All  directions  to  stations  relative  to  changes  of  instruments  or  elevation  of  instru- 
ments, changes  in  instrumental  corrections  or  reduction  constants,  otherwise  than 
by  general  orders,  are  issued  by  this  division. 

All  meteorological  records  from  paid  observers  are  here  filed,  and  in  case  of  destruc- 
tion of  the  meteorological  records  of  any  station,  by  fire  or  otherwise,  duplicate  copies 
of  those  on  file  at  this  office  are  made  and  sent  to  the  station  in  question. 

The  original  records  of  observations,  the  monthly  meteorological  summaries,  and 
other  meteorological  forms  received  from  observers  at  stations,  from  displaymen, 
special  river  aud  special  cotton-region  observers,  are  here  carefully  examined  for 
errors  and  irregularities,  the  necessary  corrections  applied,  and  after  final  action  are 
filed  in  the  division. 

In  all  matters  relating  to  the  meteorological  work  of  the  various  stations,  their  es- 
tablishment, removal,  or  discontinuance,  special  instructions  are  issued  and  the 
necessary  action  taken. 

The  regular  stations  of  the  service  displaying  cautionary  signals  and  the  special 
display  stations  have  continued  in  successful  operation. 

Signals  on  Lake  Superior  were  discontinued  on  December  1,  and  on  Lakes  Michi- 
gan, Huron,  Saint  Clair,  Erie,  and  Ontario  on  December  15,  1884. 

The  very  limited  balance  of  the  appropriation  available  for  the  purpose,  made  it 
necessary  to  delay  the  openiug  of  the  special  stations  on  the  lakes  until  April  15, 
1885 ;  but,  owing  to  the  backwardness  of  the  spring,  the  date  named  proved  to  be 
early  enough  for  lake  interests. 

The  number  of  stations  remains  about  as  last  year,  the  appropriation  being  too 
small  to  display  signals  at  any  of  the  many  additional  points  asked  for4by  parties 
prominently  interested  in  lake  navigation. 

During  the  year  all  of  the  special  display  stations  have  been  inspected,  and  the  re- 
ports of  the  inspectors  were  very  generally  satisfactory  - 

Requests  from  shipping-men  for  the  resumption  of  night  services  of  operators  have 
been  general,  but  there  being  no  money  for  the  purpose,  the  service  could  not  take 
favorable  action  in  the  matter.  At  present  night  signals  for  special  display  stations 
are  filed  in  the  telegraph  office  by  the  observers  in  charge  of  the  centers,  for  trans- 
mission to  the  displaymen  the  following  morning. 

The  river  and  flood  service  has  continued  in  active  operation.  It  has  been  a  source 
of  great  benefit  to  river  interests  generally,  and  the  results  of  the  large  increase  in 
the  number  of  observations  taken  and  reports  made  have  been  very  gratifying. 

Centers  have  been  established,  at  which  the  river  reports  from  special  stations  have 
been  gathered  in  times  of  danger  from  flood,  and  rapidly  disseminated  through  the 
sections  of  adjacent  country  liable  to  overflow,  thus  being  the  means  of  saving  much 
valuable  property  and  perhaps  a  number  of  lives. 

My  report  on  this  subject  explains  the  whole  system  of  river  and  flood  reports,  and 
indicates  how  it  has  been  extended  and  simplified  during  the  year. 
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During  the  coming  year  it  is  expected  that  river  gauges  will  be  located,  observers 
appointed,  and  observations  commenced  at  many  important  points  which  the  insuffi- 
cient appropriations  have  heretofore  prevented  being  done. 

In  the  cotton- region  system  of  reports,  bnt  few  changes  from  last  year  have  been 
made.  Much  pressure  has  been  brought  to  bear  on  this  office  to  open  new  stations  at 
important  points  in  the  cotton-belt,  but,  as  will  be  seen  from  my  report  on  this  sub- 
ject, the  meagerness  of  the  appropriation  for  thiB  branch  of  the  service  would  not 
permit  of  any  expenditures  in  this  direction.  On  the  contrary,  observations  were 
not  begun  until  May  1  this  year,  in  order  that  the  money  might  be  husbanded  to 
operate  this  important  service  up  to  the  end  of  the  fiscal  year,  to  avoid  discontinuing 
any  of  the  stations. 

With  a  liberal  sum  from  Congress  for  this  work,  the  reports  and  their  resulting  ad- 
vantages to  all  cotton  interests  could  be  extended  indefinitely. 

The  cold- wave  signal  is  a  recent  feature  of  this  service;  but  one  which  at  once 
made  its  way  into  public  favor. 

The  first  few  warnings  of  approaching  cold  waves  were  received  by  the  business 
community  with  such  marked  approval  that  this  signal  has  become  very  popular, 
and  all  agricultural,  commercial,  and  industrial  interests  are  anxious  to  obtain  the 
information  of  approaching  cold  weather. 

My  report  on  this  signal  shows  what  advancement  has  been  made,  and  how  the 
wants  or  the  people  for  these  reports  have  been  met  by  the  Signal  Service ;  and  also 
thegratifying  results  of  the  system. 

with  a  limited  appropriation  for  the  purpose,  much  good  could  be  accomplished, 
and  many  important  centers  of  population  furnished  with  cold-wave  warnings 
which  have  of  necessity  been  left  untouched. 

In  my  report  on  the  railway  weather  bulletin  service  for  the  year,  it  will  be  seen 
that  much  good  has  been  accomplished  in  the  way  of  furnishing  the  weather  predic- 
tions to  the  railroads  of  the  country  for  transmission  to,  and  display  at.  stations  on 
their  roads,  in  the  interests  of  the  traveling  public  and  the  resident  population  at  the 
many  hundreds  of  offices  reached.  c 

This  railway  service  has  been  considerably  extended  during  the  year,  so  that  fifty- 
one  roads  now  post  the  daily  weather  reports  at  their  various  offices. 

These  reports  are  crowing  in  favor,  and  are  found  to  be  very  valuable  in  making 
shipments,  moving  freight,  &o. 

It  is  expected  that  during  the  ensuing  year  other  roads  will  adopt  this  system,  and 
that  finally  every  railroad  in  the  country  will  see  the  advantages  to  be  derived  from 
the  weather  forecasts  furnished  by  this  office. 

Considerable  has  been  done  in  the  way  of  displaying  weather  and  temperature  sig- 
nals from  railroad  trains.  A  number  of  roads  have  obtained  flags  or  symbols,  and  are 
co-operating  with  this  service  in  publishing  the  weather  reports.  On  some  roads  the 
signals  or  symbols  are  displayed  from  the  baggage-oars,  and  on  others  at  the  stations 
on  the  roaa.  The  indications  are  telegraphed  to  the  superintendent,  or  other  official 
charged  with  the  work,  and  under  his  direction  the  proper  symbols  are  displayed. 

It  Is  expected  that  a  majority  of  the  railroads  of  the  country  will  rapidly  adopt  this 

Sstem,  which  is  so  simple  and  inexpensive,  the  reports  being  sent  from  this  office  at 
e  cost  of  the  Signal  Service. 

In  addition  to  the  49  regular  appendices  of  the  Annual  Report  of  the  Chief  Signal 
Officer,  meteorological  data  and  tables  have  been  compiled  in  the  Stations  Division, 
occupying  time  equal  to  the  labor  of  one  man  for  966  working  hours.  These  data 
have  been  for  use  in  courts,  for  publication,  for  use  of  merchants'  exchanges  and 
boards  of  trade,  for  the  Mississippi  River  Commission,  for  use  of  railroads,  State 
boards  of  health,  State  weather  services,  and  scientific  purposes  generally. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corp*. 
The  Chirf  Signal  Officer  of  the  Army, 

WmMngUm  Gty. 
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Monthly  constant*  fot  ike  reduction  to  sea-level  of  barometric  observations  made  at  Signal 

Service  stations. 


[The  column  headed  "  Altitude  "  contains  the  deration  above  sea-level  of  the  barometers  at  the  sev- 
eral stations  as  adopted  by  this  office.  The  letter  B  denotes  that  the  altitude  has  been  obtained 
from  barometric  reading*. '  The  values  given  in  this  column  will  be  used  on  all  forms  instead  of  val- 
ues heretofore  In  use.l 


Btation. 


Albany,  N.Y 

Alexander,  Fort»  Alaska. . . 

Alpena,  Mich 

Apache,  Fort,  Arts 

Aasinaboine,  Fort,  Mont  . . 

Atlanta,  Ga 

Atlantic  City,  N.  J 

Augusta,  Ga   

Baltimore,  Md 

Barnegai  City,  N.  J 

Bearing's  Island,  Bearing 
Sea 

Bennett  Foriti  Dak 

Benton,  Fort,  Mont 

Btsmarok,  Dak 

Block  Island,  R.  I 

Boise*  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Boflalo.  N.  Y  js 

Boford,  Fort,  Dak 

Cairo,  111 

Canby.  Fort,  Wash 

Cape  Henry,  Va 

Capo  May,  N.J 

<  Jape  Mendocino,  Cal 

Cedar  Keys,  Fla 

Charleston,  S.  C 

Charlotte,  N.  C 

Cbnttanoogs,Tenn 

Cheyenne,  wyo 

Chicago,  111 

Chincoteague.  Va 

Cincinnati,  Ohio 

Cleveland.  Ohio 

Coleman  City.  Tex 

Columbus,  Ohio 

Concho,  Fort,  Tex 

Coster,  Fort,  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash 

Deadwood.  Dak  

Delaware  Breakwater,  Del. 

Denver.  Colo 

Des  Moines.  Iowa 

Detroit.  Mich    

Dodge  City,  Kans 

Dubuque,  Iowa 

Dnloth,Minn 

Bastport,  Me    

XWott,  Fort,  Tex 

El  Paso,  Tex 

Krie.Pa  

Kecanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mich 

Grant,  Fort.  Aria 

Hatteras,N.C  

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,  Tex 

Jacksonville,  Fla 

Keokuk,  lows 

Key  West,  Fla 

Kitty  Hawk,  N.  C 

Knoxville,  Tenn 

La>  Crosse,  Wis 
Leavenworth,  I 
I^ewfttton,  Idaho 


i 

3 


Reduction  constant  for  each  month. 


9 


88 

609 

5050  B 

2720  B 

1129 

13 

183 

45 

22 

22 

1510  B 

2681  B 

1694 

27 

2750  B 

122 

57 

690 

1930  B 

377 

179 

16 

27 

637 

22 

52 

808 

783 

6105 

601 

8 

620 

690 

1709 

805 

1900  B 

3040  B 

615 

4028  B 

1667  B 

4600  B 

20 

6294 

849 

661 

2517 

665 

672 

61 

2650  B 

3764  B 

681 

613 

451 

40 

620 

4856  B 

12 

4044  B 

1305 

753 

26 

43 

618 

20 

9 

980 

725 

842 

780  B 


0.10 
0.05 
0.71 
5.12 
8.05 
L23 
a  01 
0.20 
0.06 
0.02 

0.02 
L74 
2.97 
2.00 
0.03 
2.93 
0.14 
0.06 
0.79 
2.23 
0.42 
0.20 

o.  02 

0.03 
0.70 
0.02 
0.06 
0.89 
0.86 
6.27 
0.75 
0.01 
0.69 
0.78 
1.88 
0.90 
2.02 
8.38 
0.71 
4.97 
1.81 
4.95 
0.02 
5.52 
0.97 
0.76 
2.75 
0.77 
0.79 
0.07 
2.93 
3.88 
0.77 
0.72 
0.50 
0.04 
0.71 
4,90 
0.01 
4.38 
1.54 
0.84 
0.03 
0.05 
0.70 
0.02 
0.01 
1.08 
a  84 

a  06 

0.87 


4 

3 


0.10 
0.05 
0.71 
5.10 

a  05 

1.22 
0.01 
0.20 
0.05 
0.02 

0.02 
1.73 
2.99 
1.98 
0.03 
2.96 
0.14 
0.06 
0.79 
2.21 
0.42 
0.20 
0.02 
0.03 
0.70 
0.02 
0.06 
0.89 
0.86 
6  27 
0.75] 
0.01 
0.69 
0.79 
1.88 
0.90 
2.02 
3.36 
0.70 
4.05 
1.82 
4.92 
0.02 
5.5* 
0.97 
0.75 
2.74 
0.76 
0.79 
0.07 
2.90 
8.88 
0.77 
0.72 
0.50 
0.04 
a  71 
4.86 
0.01 
4.35 
1.52 
0.85 
0.03 
0.05 
0.70 
0. 0 .' 
0.01 
1.08 
0.84 
0.96 
0.87 


0.10 
0.04 
0.70 
5.02 
3.02 
1.21 
0.01 
0.20 
0.05 
0.02 

0.02 

1.70 

2.97 

1.92 

0.03 

2.92 

0.14 

0.06 

0.78 

2.16 

0.42 

0.20 

0.02 

0.03 

0.69 

0.02 

0.00 

0.88 

0.85 

6.20 

0.74 

0.01 

0.69 

0.78 

l.&t 

0.80 

1.97 

3.33 

0.69 

4.87 

1.82 

4.84 

0.021 

5.44, 

0.96; 

0.75 

2.73 

0.75 

0.77 

0.07 

2.83 

8.80 

0.77 

0.71 

0.49 

0.04 

0.70 

4.83 

0.01 

4.32 

1.48 

0.84 

0.03 

0.05 

0.69 

0.02 

a  01 

LOO 

0.82 

0.94 

0.86 


3 


0.09 
0.04 
0.69 
4.92 
2.91 
1.19 
0.01 
0.19 
0.05 
0.02 

0.02 

1.64 

2.85 

1.88 

0.03 

2.84 

0.14 

0  06 

0.77 

2.10 

0.41 

0.20 

0.02 

0.03 

0.69 

0.02 

0.06 

0.86 

0.83 

6.02 

0.73 

0.01 

0.67 

0.76 

1.82 

0.87 

1.94 

3.18 

0.67 

4.78 

1.76 

4.69 

0.02 

5.27, 

0.93, 

0.73 

2.64 

0.73 

0.75 

a  07 

2.78 

3.74 

0.75 

0.69 

a  48 

0.04 

0.69 

A  73 

0.01 

4.21 

1.45 

0.82 

0.03 

0.04 

0.67 

0.02 

0.01 

1.04 

0.80 

0.91 

0.85 


3 


0.09 
0  04 
0.66 
4.82 
2.85 
1.17 
0.01 
0.19 
0.05 
0.02 

a  02 
1.66 
2.78 
1.79 
0.03 
2.84 
0.14 
0.06 
0.74 
2.00 
0.40 
0.20 
0.02 
0.03 
0.68 
0.02 
0.05 
0.84 
0.81 
5.89 
0.70 
0.01 
0.65 
0.73 
1.79 
0.84 
1.00 
3.10 
0.64 
4.71 
1.76 
4.52 
0.0*2 
5.16 
0.89 
0.70 
2.55 
0.70 
0.73 
0.07 
2.70 
3.64 
0.72 
0.66 
0.47 
0.04 
0.66 
4.61 
0.01 
4.12 
1.35 
0.79 
0.03 
0.04 
0.65 
0.02 
0.01 
1.02 
0.76 
0.88 
0.84 


0.09 
0.04 
0.65 
4.75 
2,80 
1.15 
0.01 
0.19 
0.06 
0.02 

0.02 
1.54 
2.76 
1.76 
0.03 
2.78 
0.13 
0.06 
0.73 
1.99 
0.39 
0.19 
0.02 
0.03 
0.68 
0.02 
0.05 
0.83 
0.81 
5.76 
0.69 
0.01 
0.65 
0.73 
1.76 
0.84 
1.87 
8.06 
0.64 
4.00 
1.75 
4.44 
0.02 
5.04 
0.88 
0.69 
2.51 
0.69 
0.71 
0.07 
2.67 
3.59 
0.72 
0.65 
0.46 
0.04 
0.65 
4.54 
0.01 
4.07 
1  34 
0.78 
0.03 
0.04 
0.64 
0.02 
0.01 
1.01 
0.76 
0.87 
0.82 


0 


0.09 
0.04 
0.64 
4.74 
2.74 
1.15 
0.01 
0.19 
0.05 
0.02 

0.02 

1.54 

2.70 

1.73 

0.03 

2.72 

0. 18 

0.06 

0.72 

1.96 

0.39 

0.19 

0.02 

0.03 

0.68 

0.02 

0.05 

0.831 

0.80; 

5.71' 

0.69 

0.01 

0.64' 

0. 72! 

1.76; 

0.83 

1.88 

8.02 

0.63 

4.63 

1.72 

4.43 

0.02 

5.01 

0.88 

0.69 

2.50 

0.69 

0.70 

0.06 

2.64 

3.60 

0.71 

0.64 

0.46 

0.04 

0.65 

4.57 

0.01 

4.01 

1.32 

0.77 

0.03 

0.04 

0.63 

0.02 

0.01 

1.00 

0.75 

0.86 

0.81 


0.09 
0.04 
0.64 
4.72 
2.76 
1.15 
0.01 
0.19 
0.06 
0.02 

0.02 
1.54 
2.78 
1.76 
0.03 
2.75 
0.13 
0.06 
0.72 
1.98 
0.39 
0.19 
0.02 
0.03 
0.68 
0.02 
0.05 
0.83 
0.80 
5.72 
0.69 
0.01 
0.64 
0.72 
1.74 
0.83 
1.86 
3.06 
0.63 
4.64 
1.72 
4.44 
0  02 
5.02 
0.88 
0.69 
2.48 

o.e 

0.70 
0.07 
2.64 
3.60 
0.71 
0.64 
0.46 
0.04 
0.65 
4.57 
0.01 
4.04 
1.34 
0.77 
0.03 
0.04 
0.63 
0.02 
0.01 
1.01 
a  75 
a  86 
0.81 


4* 


0.09 
0.04 
0.65 
4.80 
2.86 
1.17, 
0.01 

0.19 
0.05 
0.02 


& 


0.02 

1.59i 

2.83! 

1.80 

0.03 

2.77 

0.13 

0.06 

0.73, 

2.02' 

0.40! 

0.20 

0.02 

0.03 

0.68 

0.02 

0.05 

0.84 

0  81 

5.88 

0.69 

0.01 

0.65 

0.72 

1.70 

0.84 

1.90 

8.12 

0.65 

4.69 

1.75 

4.56 

0.02 

5.11 

0.89 

0.69 

2.55 

0.70 

0.72 

0.07 

2. 69 

3.65 

0.71 

0.66 

0.47 

0.04 

0.66 

4.60 

0.01 

4.12 

1.38 

0.78 

0.03 

0.04 

0.65 

0.02 

0.01 

1.02 

0.77 

0.88 

0.83 


-A 


0.09 
0.04 
0.67 
4.90 
2.93 
1.19 
a  01 
0.19 
0.05 
0.02 

0.02 
1.62 
2.90 
1.88 
0.03 
2.86 
0.14 
0.06 
0.75 
2.10 
0.40 
0.20 
0.02 
0.03 
0.69 
0.02 
0.06 
a  86 
0.83 
6.04 
0.71 
0.01 
0.66 
0.74 
1.82 
0.86 
1.95 
8.24 
0.66 
4.84 
1.79 
4.68 
0.02 
6.26 
0.92 
0.71 
2.63 
0.72 
0.74 
0.07 
2.79 
3.74 
0.73 
0.67 
a  48 
0.04 
0.67 
4.70 
0.01 
4.25 
1.43 
0.80 
0.03 
a  04 
a  67 
0.02 
0.01 
1.04 
0.79 
a  90 
0.86 


0.09 
0.06 

a  70 

5.10 
2.99 
1.22 
0.01 
0.20 
0.05 
0.02 

0.02 
1.69 
2.95 
1.98 
0.03 
2.94 
0.14 
0.08 
0.77 
2.10 
0.42 
0.20 
0.02 
0.03 
a  70 
0.02 

a  06 
a  88 

0.85 

a  23 

0.74 

0.01 

0.69 

0.77 

1.89 

a  89 

2.01 

8.82 

0.69 

4.89 

1.79 

4.84 

0.02 

5.60 

0.95 

0.74 

2.74 

0.75 

0.77 

0.67 

2.93 

8.85 

0.76 

0.70 

0.49. 

0.04 

0.70, 

4.84 

0.01 

4.33 

1.48 

a  84 

0.03 

0.05 

0.69 

0.02 

0.011 

1.071 

0.82 

0.94 

9.871 


0.10 
0.05 
0.71 
5.08 
8.04 
1.28 
0.01 
0.20 
0.05 
0.02 

0.02 
1.76 
2.99 
2.02 
0.08 
2.98 
0.14 
0.06 
0.79 
2.27 
0.42 
0.20 
0.02 
0.08 
0.70 
0.02 
0.06 
0.89 
0.86 
6.80 
0.76 
0.01 
0.70 
0.79 
1.90 
0.91 
2.02 
8.40 
0.71 
4.93 
1.84 
4.99 
0.02 
5.52 
0.98 
0.76 
2.80 
0.77 
0.80 
0.07 
2.98 
3.86 
0.77 
0.72 
0.60 
0.04 
a  71 
4.88 
a  01 
4.83 
1.54 
0.86 
0.08 
a  05 
0.71 
0.02 

a  oi 

1.08 
0.85 
0.98 
9.88 


72 


REPORT  OF   THE   CHIEF   SIGNAL   OFFICFR. 


Monthly  constants  for  the  reduction  to  sea-level  of  barometric  observations,  $c. — Continued. 


Station. 


Little  Book,  Ark 

Los  Angeles,  Cal 

Louisville,  Ky.* 

Lynchburg,  va 

Mackinaw  City,  Mich  — 

Macon,  Fort,  N.  C 

Maginnis,  Fort,  Mont — 

Marquette,  Mich 

Memphis,  Tenn 

Milwaukee,  Wis 

Mobile,  Ala 

Montgomery,  Ala 

Moorbead,  Minn 

Mount  Washington,  N.  H 

Myer,  FortVa 

Nashville,  Tenn 

New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La 

New  York  City 

Norfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wash 

Omaha,  Nebr 

Oswego,  N.  Y 

Palestine,  Tex 

Pensacola,  Fla 

Philadelphia,  Pa 

Pike's  Peak,  Colo 

Pittsburg.Pa 

Poplar  Kiver,  Mont 

Port  Huron,  Mich 

Portland,  Me 

Portland,  Oreg 

Presoott,  Aiiz 

Provinceto  *rn,  Mass 

Bed  Bluff,  Cal 

Rio  Grande  City,  Tex  .... 

Rochester,  N.  Y 

Roseburg,  Oreg 

Sacramento,  Cal 

Saint  Louis,  Mo 

Saint  Michael's,  Fort, 

Alaska 

Saint  Paul,  Minn  

Saint  Vincent,  Minn 

Salt  Lake  City,  Utah  

San  Diego,  Cal 

Sandusky,  Ohio  .  .. 

Sandy  Hook,  N.  J 

Sanford.Fla  

San  Francisco,  Cal 

Savannah,  Ga 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sill,  Fort,  Iml.  T 

Sitka,  Alaska 

Smitbville.  X.  C 

Spokane  Falls.  Wash 

Springfield.  Ill 

Stockton,  Fort,  Tex 

Taioosh  Island,  Wash 

Thomas,  Camp,  Ariz 

Toledo,  Ohio 

UnalaahkA,  Alaska 

Vicksburg,  Miss 

Washington  City 

West  Las  Animas,  Colo  . . 

Wilmington,  N.  C .... 

W  innemucca,  Nov 

Yankton,  Dak 

Yuma,  Ariz 


I 


Redaction  constant  for  each  nunth. 


4 


299 

871 
630 
652 
605 

11 

4340  B 

673 

321 

697 

85 
210 
923 
6279 
267 
549 
107 

47 

52 
164 

30 
2841 

36 

1113 

334 

533 

80 

117 

14134 

766! 

2030  B1 

633 

45 

67 
5369 

20 

332 

230  I) 

621 

523 

64 
571 

30 

801 

804 

4348 

07 

639 

28 

36  B 

60 

87 

3550  B 

227 

1200  B 

63 

34 

1006 

644 

3010  B 

86 

2710  B 

651 

13 

244 

100 

3890 

52 

4358 

1228 

141 


0.88 
0.40 
0.59 
0.72 
0.70 
a  01 
4.77 
0.78 
0.86 
0.80 
0.04 
0.24 
1.11 
6.63 
0.30 
0.61 
0.12 
0.05 
0.06 
0.19 
0.03 
3.12 
0X04 
1.27 
0.38 
0.58 
0.03 
0.13 
12.70  12. 

o.  Ho;  o. 

2.35 

0.  73 

0.05 

0.07, 

5.43 

0.03 

0.87 

0.25 

0.71 

0.58 

0.07 

0.65 


I 


0.04 
0.94 
0.98 
4.57 
0.07 
0.72 
0.03 
0.04 
0.07 
0.10 
3.86 
0.25 
1.33 
0.07 
0.04 
2.14 
0.73 
3.14 
0.10 
2.83 
0.74 
0.02 
0.27 
0.12 
4.13 
0.06 
4.55 
1.42 
0.15 


40 
59 

72 

70 

01 

75 

78 

35 

80 

04 

24 

10 

62 

30 

61 

12 

05 

00 

19 

03 

10 

04 

27 

38 

58 

03 

13 

72 

86 

35 

73 

05 

07 

41 

03 

37 

251 

71 

58 

07 


0. 
0. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
0. 
0. 
0. 

1. 

6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 
1. 
0. 
0. 
0. 
0. 
12. 
0, 
2 
0. 
0. 
0. 
5. 
0. 
0. 
0. 
0. 
0. 
0. 


i 


65,  0. 


0.82 
0.40 
0.57 
0.71 
0.86 
0.01 
4.50 
0.75 
0.34 
0.77 
0.04 
0.23 
1.03 
6.41 
0.29 
0.5 
0.12 
0.05 
0.O6 
0.18 
0.03 
2.96 
0.01 
1.21 
0.37 
0.56 
0.03 
0.13 
59 12. 28 
85  0.  83 
80,  2.20 
0.70 
0.05 
0.07 
5.  27 
0.03 
0.36 
0.24 
0.09 
0.57 
0.07 
0.62 


88 

40 
59 
72 
70 
01 
60 
77 
35 
79 
04 
24 
08 
62 
30 
60 
12 
05 
06 
18 
03 
06 
04 
25 
37 
57 
03 
13 


72 

05 
07, 
39 
03 
37 
24 

70; 

57. 
07, 
64 


I 


81 
40 


6 

I 


0. 
0. 


55i  0. 
681  0. 


65 
01 
41 
72 


0. 
0. 
4. 

0. 


33   0. 

74'  0. 


04 
23 

08 
18 
28 
57 
12 


0. 
0. 
0. 

o. 
o. 
o. 
o. 


0.04 

0.93 

0.97 

4.  50 

0.07 

0.72 

0.03' 

0.04 

0.07 

0.09 

3.85 

0.25 

1.3H 

0.07, 

0.04 

2.13 

0.73 

3.13, 

0.10' 

2.83 

0.74 

0.02 

0.27 

0.12, 

4.12 

0.06 

4.54i 

1.42 

0.15, 


0.04 
0.91 
0.94 
4.52 
0.07 
0. 72 
0.03 
0.04 
0.07 
0.09 
3.80 
0.25 
1.29 
0.07 
0.04 
2.13 
0.72 
3.08 
0.10 
2.78 
0.73 
0.02 
0.26 
0  12 
4,07 
0.00 
4.51 
1.39 
0. 15 


0. 
0. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
12. 
0. 
2. 
0. 
0. 
0. 
5. 
0, 
0. 
0. 
0 
0. 
0 
0.60,  0. 


5 


31  0. 

39  0. 

55!  0- 

67 1  0. 


to 


4* 

02 


05!  0. 

05  0. 

18  0. 

03  0. 

87 1  2. 

04:  o. 

16  1. 

36  0. 

55  0. 

03  0. 

12  0. 
0811. 

80,  0. 

12  2. 

68  0. 

05  0. 

07  0. 

14  ft. 

03  0. 

35  0. 

24!  0. 

66  0. 

56,  0. 

07  0. 


64 
01 
33 
72 
33 
74 
04 
23 
97 
12 
28 
56 
11 
05 
05 
17 
03 
80 
04 
14 
35 
54 
03 
12 
82 
79 
10 
07 
05 
07 
OG 
03 
35 
23 
65 


0. 
0. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
11. 
0. 
2. 
0. 

o. 
o. 

5. 
0. 
0. 
0. 
0. 


31  0 
39  0. 
55,  0. 
67'  0. 
64 
01 
31 
71 


33 


56  0. 
07|  0. 
59;  0. 


73.  0. 

041  0. 

22:  0. 

90|  0. 

07,  6. 

28|  0. 

66,  0. 

Ill  0. 

05  0. 

05  0. 
17  0. 

03  0. 
80  2. 

04  0. 
13  1. 
35  0. 

54  0. 
03  0. 
12'  0. 
7811. 
79  0. 

06  2. 
60  0. 

05  0. 
07 1  0. 
03  5. 
03  0. 
34  0. 
23  0. 
05  0. 

55  0. 

07  0. 
59  0. 


0.03 

0.88 

0.911 

4.37| 

0.07, 

0.70 

0. 03, 

0.041 

0.07, 

0.09 

3.67 

0.24 

1.24 

0.  07] 

0. 04! 

2.  00 

0.70 

3.03 

0.09 

2.73 

0.71 

0.  02 

0.2G 

0.12 

3. 95 

0.00 

4.41 

1.34 

0.15 


0.03 
0.84| 
0.86 
4.32! 
0.07, 
0.67i 
0.031 
0.04] 
0.07! 
0.09! 
3.60 
0. 24, 

1.  221 
0.0G, 
0.04 

2.  05, 
0.67| 
3.01' 
0.09! 
2.07, 
0.08; 
0.02 
0.25 
0.11' 

3.  851 
0. 05 
4.34 
1.28 
0.15 


0.03 
0.84 
0.  85 
4.22 
0.07 
0.67 
0.03 
0.04 

0.  07  j 
0.09| 
3.  57 
0.23 
1.20 
0.0C 
0.04 
2.04 
0.07 
2.92 
0.09 
2.03 
0.68 
0.01 
0. 25 
0.11 
3.77 
0.05 
4.26! 

1.  2* 
0.14 


0.03 
0.83 
0.84 
4.18 
0.07 
0.66 
0.03 
0.04 
0.07 
0.09 
3.511 
0.  23 : 

1.20; 

0.06 

o  o:v 

1.98 
0.66, 
2.94 
0. 09, 

2.  59 
0.67, 

o.  oil 

0.24 
0.  Hi 

3.  75 
0.05 
4.10 
1.27 
0.14 


0. 
0. 
0. 
4. 

0. 
0. 
0. 
0. 
0. 
0. 
3. 
0. 

1. 

0. 
0. 
2. 

0. 

0. 
2. 
0. 
0. 
0. 
0. 
3. 
0. 
4. 
1. 


81  0. 

39  0. 

55  0. 
67  0. 

64  0. 
01  0. 
811  4. 
71  0. 
33 '  0. 
73  0. 
041  0. 

23  0. 
97 1  0. 
08,  0. 
28i  0. 

56  0. 
11-  0. 
05  0. 

05  0. 
17  0. 

03  0. 
80  2. 

04  0. 
14  1. 
35  0. 

54  0. 
03  0. 
12  0. 
7911. 
79  0. 
08  2. 

06  0. 
0V  0. 

07  0. 
02:  5. 
03  0. 
35  0. 

24  0. 

65  0. 

55  0. 
07,  0. 
59  0. 

I 

03  0. 

83  0. 

85  0. 


o 

O 


31 
39 
55 
68 
65 
01 
40 
72 
34 
74 
04 
23 
99 
15 
28 
57 
11 


19 
07 
66 
03 


4. 

0. 
0. 
0. 


04  0. 

07  0. 

OH  0. 

53  3. 

23  0. 
18  1. 
06  0. 

04  0. 

00  2. 

06  0. 
94  2. 
09  0. 
02  2. 

07  0. 

01  0. 

24  0. 
11  0. 
74  3. 

05  0. 
22i  4. 

1. 


0.14 


0. 


0. 
0. 
0. 
0. 
0. 
0. 
4, 
0. 
0. 
0. 
0. 
0. 

1. 

6. 
0. 
0. 
0. 

05,  0. 
05  0. 
17 1  0. 
03  0. 
h8-  2. 
01  0. 
17  I. 
3.r>:  0. 
5*0. 
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12  0. 
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07.  0. 
14|  5. 
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35    0. 

24  0. 
05  0. 
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07  0. 
CO  0. 

I 
i 

03  0. 

85  0. 

87  0. 

25  4. 
07  0. 
67  0. 

03  0. 

04  0. 
07,  0. 
09,  0. 
61 1  3. 
24'  0. 
2i    1. 

06,  0. 
041  0. 
04.  2. 
671  0. 
96,  3. 
09  0 
Ot  2. 
081  0. 
01  0. 
25  0. 
11    II. 

05'  0. 
30  4. 
29  1. 

14  0. 

I 


o 


• 


32  0. 


40 
57 
69 
07 
01 
54 
74 
34 
76 
04 
23 
02 
84 
29 


0. 
0. 
0. 
0. 
0. 
4. 
0. 
0. 
0. 
0. 
0. 
1. 
6 
0. 


58  0. 
12  0. 
05-  0. 


05. 
18 
03 


96  3. 
04  0. 


20 
36 


1. 
0. 


24 
37 


56  0. 

03  0. 

13  0. 
2812. 
82  0. 
22  2. 
60  0. 
05  0. 
07  0. 
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03  0. 
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24  0. 
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01  0. 

03  0. 

87  0. 

00  0. 

40,  4. 
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139  0. 

03  0. 
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37  0. 
00,  0. 

70  3. 
24  0. 
20  1. 

07  0. 

04  0. 

08  2. 

69  0. 
C3  3. 

09  0. 

71  2. 

70  0. 

02  0. 
26"  0. 
12  0. 
93  4. 

05  0. 
43  4. 
33  1. 

14  0. 


33  0.83 

40  0.40 

59  0.60 
72  0.73 
09  0.70 

01  0.01 

60  4.63 
77  0.78 
35  0.36 
79  0.81 

04  0.04 

24  0.24 

06  1.11 

56  6.63 

30  0.30 
60  0.61 

12  0.12 

05  0. 05 

06  0.06 
18  0.19 

03  0.O3 

08  3.16 

04  0.04 
1.29 
0.38 

57  0  58 
03'  0.03 

13  0.13 
66 12  66 
85  0.86 
29  2.36 
72  0.73 
05'  0.05 

07  0.07 
39  5.42 
<M  0  03 

37  0.37 

25  0.2o 
70  0.71 

58  0.  a8 

07  0.07 
64  0.65 

03  0.04 

91  0.95 

93  0.99 

57  4.54 

07  0.07 

72  U.73 

03  0.03 

04  0.04 
07  0.07 

09  0.10 
82  :*.tci 
25  0.25 

31  1.33 

07  U07 
04  U.04 

08  2.13 

72  0.73 
12  3.  14 
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M  2.K2 

73  0.74 
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APPENDIX   6. 

Mean  of  the  highest  pressure  (reduced  to  sea-level)  at  stations  of  the  Signal  Service,  United 
States  Army,  for  each  month  of  the  year,  (Compiled  from  the  commencement  of  observa- 
tions at  each  station,  to  and  including  December ,  1884.) 


Stations. 


0 


New  England : 

East  port.  Me 

Portland.  Me. 

Mount  Washington, 
N.H 

Boston.  Mass        — 

Block  Island.  K.I.... 

Nf-w  Haven,  Conn. . . 

New  London,  Conn . . 
MlddJe  Atlantic  States: 

Albanv.  N.  Y 

New  York  City 

PhiladelpbidpPa 

Atlantic  City,  N.  J 

Barncjrat  City,  N.  J. . 

Cape  May,  3«.  J 

Sandy  Hook,  N.  J.... 

Delaware  Break- 
water, Del 

Baltimore,  Md 

Washington  City  . 

Cane  Henry,  Va 

Chincoteaguc.  Va    . . 

Lynchburg,  Va  .   . . 

Norfolk,  Va 

South  Atlantic  States : 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk,  N.C  ,. 

Macon,  Fort,  N.  C 

Kmithvillo.N.C 

Wilmington,  N.  C . . . . 

Charleaton.  SO 

Angnsta.  Ga 

Savannah,  Ga 

Jacksonville,  i-  la  — 
Florida  Peninsula : 

Cedar  Key*.  Fla 

Key  West.  Fla 

Sanford,  Fla 

Eastern  Gnlf  States : 

Atlanta,  Ga 

Pensacola,  Fla 

Mobile.  Ala 

Montgomery,  Ala    . . 

Yicksburjj,  Miss 

New  Orleans,  La  — 
Western  Gnlf  States: 

Shteveport,  La 

Fort  Smith,  Ark 

Little  Boek.  Ark'  — 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 


I 


In. 

30.01 
30.60 

30.40 
30. 07! 

30. 70; 

30. 08, 
30.08 

30.71 
30.69 
30.70 
30.08 
30. 68 
30.67 
30.00 

30. 77 
30.70 
30.00 
30.00 
30.70 
30.00 
30.66 

30.01 
30.  <>0 
30.05 
30.08 
30.00 
30.01 
30.00 
80.02 
30.58 
30.52 


In. 
30.66 
30.67 

30.36 
30.08 
30.70 
30.68 
30.09 

30.73 
30.70 
30.  70 
30  69 
30.68 


30 
30, 


66 

70 


30.74 
30.71 
30.70 
30.65 
30.74 
30.66 
30.65 

30.61 

30.64 

30.68 

30.  G2 

30.58 

30.58 

30.52 

30.57, 

30.51 

30.45 


30.51  30.44 
80.35  33.30 

30.52  30.31 


Rio  Grande  Valley: 

Brownsville.  Tex  .  - . 
KioGrande  City.  Tex 

Ohiu  Valley  and  Tonnes- 


Chattanooga,  Te  on 
Knoxrille,  Tenn  . . . 
Memphis, Tenu  ... 
Nashville,  Tenn  - . . 

Xoaiaville.Ky 

Indianapolis,  Ind . . 


30.57 

30.58 

30.58 

30.61 

30.68! 

30.57 

30.65 
30.75 
30.68 
30.50 
30.59 
30.72 

30.50 
30.60 


30.62 
30.65 
30. 72 
30.68 
30.66 
30.04 


30.51 
30.49 

30. 481 
30. 52| 
30.56 
30.46 

30.54 
30.63 
30.61 
30.50 
30.52 
30.55 

30.42 
30.49 


30.57 
30.58 
30.59 
30.66 
30.61 
30.02 


1 

3 


In. 

30.62 
30.54 
i 
30. 32j 
30.  55. 
30.  50 
30.  55 
30.56 


80.53 
30.  55 
30.55 
30.  53 
30.53 
30  54 
30.53 

30.54 
30.50 
30.56 
30. 52 
30.50 
30.54 
30.65 

30.48 
30.46 
30.54 
30.45 
TO.  51 
30.52 
30.50 
30.52 
80.50 
80.44 

30.37 
30.31 
30.34 

80.46 
30.41 
30.44 
30.47 
30.47 
30.42 

30.46 
30.54 
30.49 
30.40 
30.42 
30.51 

30.32 
30.40 


30.48 
30.50 
80.50 
30.50 
80.48 
80.48 


ft         * 


In.      In. 
30  38   30.41 
30.39  30.41 

30.32  30.41 
-30.40  30.42 
30.41  30.44 
30.41  30.41 
30.421  30.44 


30.42 
30.42 
30.42 
30  42 
30.42 
30  39 
.30.42 

30.39 
30.42 
30.41 
30.40 
30.89 
30.30 
30.40 

30.34 
80.37 
30.40 
30.36 
80.39 
30.38 
80.37 
30. 37 
30.36 
30.33 

30.31 
30.22 
30.18 

30.36 
30.33 
80.3? 
80.33 
30.34 
30.29 

30.32 
30.30 
30.34 
30.30 
30.33 
30.33 

30.27 
80.30 


30.38 
30. 35 
30.32 
30.32 
80.29 
30.30 


30.30 
30.30 
30.25 
30.28 
30.28 
30.31 


« 

•"8 


30.39 
30.41 
30.41 
30.39 
3039 
30.38 
30.41 

30.39 
30. 41 1 
30. 41 
30.36 
30.38 
30.37 
30.37 

30.32 

30.34 

30.36 

30.81 

30.33 

30.32 

30.30 

30.31 

30.201 

30.28 

30.24 
30.14 
30.20 

30.29 
30.26 
30.25 
80.26 
30.26. 
30.22 

30.23! 
30.22, 
30.27, 
30. 20| 
30.20 
30.24 
I 
30.15 
30.13 


In. 

30.31 

30.32 

30.43 
30.33 
30.40 
30.32 
80.34 

30.29 
30. 32 
30. 32 
30.  30 
80.30 
30.29 
30.31 

30.32 
30.82 
30.31 
30.28 
30.32 
30.29 
30.30 

30.25 
30.  26 
30.29! 
30.24 
30. 27 1 
30.27J 
30. 24, 
30.27, 
30.24 
80.21 

30.19 
30.16 
30.12 

30. 1'3| 
30  20\ 
30.  20 
30. 22| 
30.20 
30.17 

30.18 

30.18 

30.19 

30.15 

30.  r 

30.18 

30.08 
30.10 


30.26 
30.24 
30.19 
30.21 
30.20 
30.20 
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In. 
30.22 
30.23 

30.38 

30. 24 
30.24 
30.20 
30.26 

30.23 

30. 25 
30.25 
30.23 
30.22 
30.24 
30.23 

30.23 

30. 25 
30.24 
30.24 
30.22 
30.24 
30.26 

30.22 
30.23 
30.26 
30.24 
30.25 
30.25 
30.25 

30. 26 
30. 25 
30.23 


0 


In. 
30.29 
30.30 

30.44 
30.32 
30.34 
30.31 
30.33 

30.30 
30.81 
30.30 
30.28 
80.27 
80.27 
30.29 

30.83 
30.29 
30.29 
30.26 
30.32 
80.26 
30.26 

30.26 
30.24 
30.20 
30.24 
30.20 
30.25 
30.23 
30.28 
80.23 
30.21 


80.2H  30.20 
30. 17,  30. 13 
30. 18  30. 17 


30.23 
30.20 
30.  22 
30.22 
30.22 
30.19 

1 

30.19 
30.21 
30  20 
30.17 
30.17 
30.21 

30.09 
30.09 


30.24 
30.24 
30.20 
80.20 
30.20 
30.20 


30.24 
30.19 
30.19 
30.21 
30.20 
30.10 

30.17 
30. 21 
30.19 
30.15 
30.15 
30.18 

30.06 
30.09 


30.24 
30.25 
30.10 
30.21 
80.20 
30.21 


u 

V 

.0 

a 


$ 


In. 

30.44 
30.44 

30.47 
30.43 
30.40 
30.41 
30.43 

30.42 
30.40 
30.40 
30. 37j 
30. 371 
30. 37, 
30.40 

80. 37, 

30.39 
30.38! 
30.34; 
30.35 
30.  37 
30.35 

30.33 
30. 30 
30.34 
30.  30. 
30.30 
3ft  30 
30.26 
30.31 
30.26 
30.20 


• 

i 

s 

In. 

30.48 

30.50 

30.45 

30.53 

30.52 

30.53 

30.54 

30. 52 

30.54 

|  30.54 

|  30.52 

I 

a 
% 


In. 

30.58 
30.58 

30.44 


J 

g 


In. 

30.62 

30.64 

30.41 


30.60  80.65 
30. 57,  80. 58 
30.60'  80.65 


30. 51 1 

30.51 

30.52 

30. 62 
30.54 
30.  55! 
30.49 
30.611 
30.53 
30.50, 

30. 5l' 
30.46 
30.48 
30.42 
30.45 
30.46 
30.42 
30.46 
30.40 
30.33 


30.61 

30.60 
80.62 
30.62 
30.59 
39.59 
30.58 
30.60 

30.62 
30.63 
30.62 
30.56 
30. 61 
30.60 
30.57 

30.56 
30. 52 
30.53 
30.53 
30.60 
30.51 
30.48 
30.64 
30.48 
30.40 


30.21^  30.30  30.38 
30. 12  30. 17,  30. 23 
30. 18  30. 24  30. 26 


30.80 
30.21 
30.20 
30.24 
30.26 
30.18 

30.24 
30.25 
80.27 
30.10 
30.20 
30.26 

30.11 
30.17 


30.30 
30.30 
30.28 
30.27 
30.30 
30.32 


30  44 

30.34 
30.30 
30.39 
80.43 
30.35 

30  40 
30.41' 
30.421 
30. 36 
30.38, 
30.34, 


30.62 
30.50 
30.46 
30.49 
30.56 
30.47 


).54 
X60 


30. 
30. 
30.65 
30.  SO. 
30. 56 

30.62 

l 


30.65 

30.68 
80.65 
30.65 
30.61 
30.60 
30.62 
30.63 

30.60 
30.65 
30.66 
30.59 
80.68 
30.63 
30.61 

30.56 
30.52 
30.57 
30.55 
30.54 
30.56 
30.53 
80.58 
30.58 
30.46 

80.41 
30.30 
3a  29 

30.54 
30.60 
30.61 
30.53 
30.00 
30.51 

80.60 
30.71 
30.69 
30.52 
30.57 
30.65 


30. 25  30. 46  30.  64 
30.35  30.56  30.59 


l 


30. 
30. 
30. 
30. 
30. 
30. 


46 
47, 
44 
44 
44 
45 


30.60 
30.55 
30.57 
30.57 
30.55 
30.56 


80.68 
30.58 
30.62 
30.60 
30.59 
30.59 
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Mean  of  the  highest  pressure  (reduced  to  sea-level)  at  stations  of  the  Signal  Service, 

<fo. — Continued. 


Stations. 


Obio  Valley  and  Tennea- 
nessee— Continued. 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Fa 

Lower  Lake* : 

Buffalo,  N°Y 

Oswego,  N.  Y 

Rochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich. . 

Mackinaw  City,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Dnluth,  Minn...  

Upper  Mississippi  Valley: 

Saint  Paul,  Minn  — 

La  Crosse,  Wis 

Davenport,  Iowa .... 

Des Moinet*, Iowa  ... 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,lll 

Springrield,  111 

Saint  Louis.  Mo 

Missouri  Valley : 

Leavenworth,  Kans. . 

Omaha,  Kebr 

Bennett,  Fort,  Dak.. 

Huron,  Dak 

Yankton,  Dak .      . 
Extreme  Northwest: 

Moorhead,  Minn . 

Saint  Vincent,  Minn . 

Bismarck,  Dak . 

Bufonl.  Fort,  Dak... 
Northern  Slope: 

Assinaboine,  Fort, 
Mont 

Benton,  Fort,  Mont . . 

Custer,  Fort.  Mont. . . 

Helena,  Mont 

Majrianis,  Fort,  Mont 

Shaw,  Fort,  Mont 

Dead  wood,  Dak 

Cheyenne,  Wy o 

North  Platte,  Nebr.. 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak, Colo.... 

W.  Las  Animas,  Colo 

Dodge  C  ity,  Kans 

Elliatt,  Fort,  Tex  .... 
Southern  Slope: 

Sill, Fort.Ind. T  .... 

Concho.  Fort  Tex  . . . 
'  Davis,  Fort,  Tex  .... 

Stockton,  Fort,  Tex . . 
Southern  Plateau : 

Santa  Fe,  N.  Mex . . . 

El  Paso,  Tex 

Apache.  Fort,  Aria. . . 

Grant,  Fort,  Aria 

Prescott.  Aria 

Thomas,  Camp,  Ariz . 

Yuma,  Aria 

Middle  Plateau: 

Winnemucoa,  Nev . . . 

Salt  Lake  City,  Utah. 


a 


In. 

80.68 
30.66 
30.64 

30.64 
30.68 
30.67 
30.63 
80.62 
30.64 
80.61 
30.63 

30.62 
80.63 
30.59 
30.68 
30.61 
30. 62 
30.02 
30. 64' 
30.601 

30.67 
30. 68| 
30. 70, 
80. 72 
30.68 
30.00 
80.76; 
30.71 
30.74! 

30. 76 
30.73 
30. 79, 
30.82 
30.82 

30.79 
80.78 
30.67 
30.80 


30.69 
30.61 
30.72 
30.60 
30.63 
30.63 
30.66 
30.26 
30.49 

30.86 
30. 17 
30. 54 
30.55 
30.42 

80.58 
30.50 
30.49 
30.47 

30.14 
30.56 
30.48 
30. 32j 
30.39 
30.44 
30.43 

80.47 
80.49 


In. 
80.64 
80.62 
30.64 

80.67 
80.70 
30.09 
30.65 
30.65 
30.63 
30.62 
30.64 

30.66 
80.65 
80.62 
30.66 
30.68 
30.66 
30.63 
30.65 
30.75 

30.70 
30.71 
30.60 
30.65 
30.68 
30.64 
30.04 
30.66 
30.65 

30.64 
30.67 
30.73 
30.73 
80.74 

80.76 
80.84 
30.65 
30.79 


80.75 
80.58 
30.67 
30.58 
30.66 
30.64 
30.55 
30.27 
30.42 

80.33 
30.19 
30.52 
80.40 
30.32 

30.47 
30.41 
30.41 
80.39 

30.11 
80.46 
8a  53 
30.26 
30.38 
30.41 
30.38 

8a  47 
80.47 


In. 

30.50 
30.48 
30.51 

80.51 
80.54 
80.53 
30.49 
30.51 
30.50 
30.50 
80.51 

80.54 
30.56 
80.51 
30. 52 
80.55 
30.48 

80. 52 
80.54 
30.01 

80.56 
:  0. 56 

30. 53 
30.58 
30.52 
30. 51 
30.53 
30.51 
30.53 

30.55 
30.56 
80.06 
30.67 
30.67 

30.62 
80.04 
80.57 
30.68 


30.59 
30.51 
30.53 
30.49 
80.54 
80.53 
30.54 
80.26 
80.35 

30.88 
80.22 
30.51 
30.36 
30.26 

30.43 
30.33 
30.36 
30.34 

30.09 
30.31 
30.43 
30.20 
30.33 
30.23 
80.21 

80.40 
8a  87 


9 

01 
< 

i 

In. 

In. 

80.84 

80.88 

30.36 

30.84 

30.36 

30.84 

80.39 

30.85 

30.89 

80.88 

30. 4u 

30.86 

30.40 

30.85 

30.39 

30.36 

30.36 

30.88 

30.37 

80.36 

80.39 

3a  38 

80.45 

30.40 

6 

I 


80.43! 
30.37, 
30. 40, 
80.44! 
30.39 
30.84! 
80.38 
30.44 

f 
80. 36 
30.36 
30.33 
30.39 
30.36 
30.29 
80. 33; 
30.33 
80.32 

t 

30.36 
30.40 
80.55 
30.54' 
30.49 

30.53 
30.56 
30.45 
30.55 


30.56 
30.48 
30.52 
30.40 
80.39 
30.48 
30.46 
30.22 
30.23 

30.30 
30.14 
30.88 
80.22 
30.10 

30.28 
30.21 
30.18 
30.26 

30.03 
30.27 
30.83 
30. 12 
80.23 
30.16 
80.15 

80.24 
8a  241 


30.41 
80.87 
80.80 
80.38 
30.39 
30.36 
80.39 
30.36 

30.31 
30.36 
80.35 
80.34 
30.34 
30.30 
30.29 
30.34 
30.30 

30. 25 
80.26 
30.29 
30.22 
30.31 


In. 
80.22 
80.26 
30.26 

30.26 
80.29 
80.26 
30.26 
30.27 
80.27 
80.24 
30. 26 

30.26 
30.27 
80.25 
30.42 
30.27 
30.24 
30. 28 
80.26 
30.24 

30.16 
30.20 
30.21 
30.20 
30.10 
30. 16' 
30.22! 
30. 22 
30.20 

30. 17, 
80.16 
80.12 
30.15 
30.20! 


1 


30.32  30.13 

30.33  30.16 
30.27  30.20, 
80.22  30.10 


30.30 
30.83 
80.24 
30.28 
30.26 
30.30 
30. 14; 
30.19, 
80.08 

30.25' 
80. 15! 
30.17 
30.04 
29.94 


80.17 
30.26 
30.08 
30.13 
30.12 
30.20 
30.04 
80.18 
80.02 
1 
30.20 
30.25 
30.04 
30.02 
30.01 


In. 
80.21 
80.19 
80.21 

30.20 
80.22 
30. 21 
30.19 
30.21 
80.20 
30.20 
80.21 

80.22 
30.23 
30.21 
30.18 
30.24 
80.21 
30.21 
30.24 
30.22 

30.18 
30.23 
30.28 
80.  i3 
80.23 
80.18 
30.22 
30.24 
80.22 

30.19 
30.20 
30.17 
30.18 
30.23 

30.20 
80.19 
30.17 
80.17 


80.16 
30.24 
30.11 
30.17 
30.09! 
80. 15 
80.08 
30.19 
2a  96 

30. 21 
30.31 
80.04 
29.98 
30.03 


I 

0  • 


30.13,  80.08  30.08 
30.00  30.01  80.00 
30. 10i  30. 00  30. 05 
30.14  30.08'  30.  C8 


29.98 

80.11 

30.21 

30.04 

30.16J 

30. 02 

30.04 

80.25 
8a  19 


30.00 
29.97 
30.02 
30.01 
30.00 
29.94 
29.94 

80.12 

sa  18 


80.05 
80.03 
80.07 
30.04 
80.12 
29.92 
29.93 

30.11 
3a  09 


I 


In. 
sa  22 
30.22 
80.24 

8a  26 
80.29 
30.26 
30.25 
80.25 
30.23 
80.23 
80.25 

30.27 
80.25 
30.25 
30.86 
30. 26 
30.24 
30.23 
30.26 
80.24 

80.21 
80.24 
30.25 
30.23 
80.25 
30.20 
30.23 
30.26 
30.23 

80.20 
30.22 
80.22 
30.23 
30.27 

30.27 
30.28 
30. 26 
30.21 


30.18 
30.28, 
30.20, 
30.10 
30.161 
30. 18: 
30. 15 
80.22 
80.04 

30.25 
80.30 
30.06 
80.03 
3a  12 

30.05 
30.00 
80.20 
30.13 

30.06 
30.05 
30. 07 
30.05 
30.11 
29.96 
29.95 

80.28 

8a  U 


J 


In. 
30.33 
30.37 
30.36 

80.38 
30.41 
80.89 
30.36 
30.36 
80.38 
30.85 
30.36 

30.40 
30.41 
30.37 
30.53 
30.41 
30.37 
30.33 
30.38 
30.38 

30.35 
30.37 
30.37 
30.38 
30.37 
30.32 
30.31 
3a  85 
80.33 

80.84 
30.86 
30.88 
30.84 
80.42 

30. 33 
30. 86 
30.34 
30.35 


30.44 
30.51' 
30.39 
30.42 
30.40 
30.39 
30.33 
30. 32 
30.18 
I 
30.35 
30.29 
80.23 
30.16 
80. 24] 

30.22, 
30.13 
30.24' 
30.  22 

30.10 
30. 17 
30. 10 
30.08 
30.19 
80.02 
29.99 

80.23 
30.22 


1 

I 


In.      In. 

30. 47|  30  58 
30.50  80.61 
30.48  30.57 


30.48 
30.51 
30.50 
30.451 
30.46 
30.48 
30.46 
80.46 

80.47 
80.48 
30.46 
30.56 
30.47 
30.46 
30.47 
30.49 
30.50 

39.46 
30.50 
30.40 
30.52 
30.50 
80.46 
30.47 
30.49 
30.49 

30.48 
30.49 
80.46 
80.50 
80.56 

30.51 
30.49 
30.62 
30.46 


30.47 
80.49 
80.47 
80.47 
30  82 
80.88 
80.42 
30.83 
80.83 

30.86 
80.81 
30.37 
30.33 
30.40 

30. 37 
80.89! 
30.37 
30.83 

30.15 
30.82 
30.27 
8a  18 
30.27 
30.19 
30.14 

30.88 
90.83 


30.56 
30.59 
8a  59 
30.55 
80.56 
80.59 
80.56 
30.57 

30.57 
30.69 
8a  54 
30.54 
30.57 
30.55 
30.56 
30.59 
30.67 

30.63 
30.63 
30.62 
30.64 
30.62 
30.59 
30.60 
80.65 
30.61 

30.64 
80.66 
30.62 
30.66 
80.75 

30.66 
30.66 
30.69 
80.701 


3a  64 
30.67 
30.67 
30.66 
30.47 
80.61 
80.62 
30.84 
3a  53 

3a  44 
30. 3S1 
80.59 
30.51 
80.62 

sa  53 

80.50 
30.46! 
30.48 


In. 
3a  61 
8a  62 
30,58 

80.61 

saes 

80.62 
80.57 
3a  59 
30.60 
30.59 
8a  58 

sa  55 
80.57 
80.57 
aa  52 
80.53 

aaso 

30.59 
30.61 
80.68 

30.62 
30.64 
30.64 
30.70 
30.64 
30.64 
80.65 
80.68 
80.66 

8a  68 
80.70 
80.84 
30.79 
30.77 

30.75 
30.78 
30.67 
3a  89 


80.78 
30.65 

sara 

30.74 
3a  63 
30.70 
80.78 
80.86 
80.54 

80,48 
30.87 
30,67 
80.53 
80.54 


sa 

3a  58 
30.49 
30.30 
80.40 
3a  40 
80.81 

8*6* 
80,58 


80. 

30.61 

80.48 


J 


80.18 
80.54 
80.60 
80.84 
80.48 
80.40 
30.40 


80.68 
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Mean  of  the  highest  pressure  (reduced  to  sea-level)  at  stations  of  the  Signal  Service,  £•©. — 

Continued. 


Stations. 


Northern  Platoon: 

Boise  City,  Idaho.... 

Lewiston,  Idaho 

Dayton,  Waah 

Spokane  Falls,  Wash 
North  Pacific  Coaat : 

Otympia,  Wash 

Tatooah  Island,  Wash 

Portland,  Oreg 

Beseburg,  Oreg 

Middle  Pacifio  Coast; 

Cape  Mendocino.  Cal 

Bed  Bin*  Cal 

Sacramento,  Cal 

8an  Franciaoo,  Cal . . . 
South  Pacifio  Coast: 

Los  Angeles,  Cu! 

San  Diego,  Cal 

Alaska  Stations: 

Saint  Michael's,  Fort, 
Alaska 

Sitka,  Alaska 

Unalaahka,  Alaska  .. 

Behrtag's  Island, 
BehringSef 


• 

3 

9 

In, 

saw 

30.80 
30.76 
30.71 

3a  67 
30.64 
80.60 
sa  50 

30.44 
80.61 
sa  40 

80.44 

80.87 
30.33 

80.66 
30.49 
3a  60 

sa  18 

I 


In. 


1 


In. 


3a  01|  30.64 
30.66  3a  45 


30.01 
30. 61i 


30.48 
30.47 


3a  64'  30.47 
80.66  30.83 
80. 561  30.47 
8a  63  30.48 


80.60 
30.47 
30.46 
30.44 

80.36 
30.33 


80.71 
80.74 
80.71 

30.641 


30.26 
30.37 
80.34 
30.84 


In. 

30.85 

30.29 

30.29 

80.30 

3a  35 
30.29 
30.45 
80.40 

30.28 
8a  29 
30.28 
30.32 


30.26J  30.21 
80.27   30.23 


30.38 
30.34 
3a  48 

3a  21 


80.42 
30.48 
30.38 

3a  36 


In. 

80.37 

30.31 

30.32 

30.33 

8a  37 
30.32 
30.40 
3a  37 

30.26 
80.19 
30.19 
30.20 

30.14 
30.12 


30.36 
30.44 
30.41 

8a  38 


In. 

30.24 

80,18 

80.20 

30.17 

30.27 
3a  19 
30.34 
30.30 

80.26 
30.14 
3a  13 
30.17 

30.08 
30.08 


30.26 
30.27 
30.39 

80.28 


* 
P 

<4 


In. 

8a  14 

3a  23 
30.28 
30.18 

30.27 
80.21 
30.29 
30.24 


In. 

80.191 
3a  22 
30.24 
30.23 

30.22 
80.26 
30.27 
30.21 


80. 18  30. 15 
30.05  30.07 
30.06!  30.08 
30.11   30.13 


30.05 
30.07 


30.22 
80.36 
30.40 

80.09 


30.05 
30.05 


80.20 
30.23 


! 

© 

03 


30.84  80.35 


&U20 


In. 
80.84 
80.33 
30.31 
3a  821 

3a  34 
sa  25 
30.32 
30.81 

30.16 
30.11 
80.11 
30.13 

30.06 
3a  06 


30.16 
30.34 


s 

o 

O 


8a  40 


In. 
3a  46 
30.48 
30.40 
30.41 

80.46 
30.40 
30.40 
30.48 

30.29 
30.28 
30.25 
30.25 

80.15 
30.14 


30.40 
80.37 
30.47 

80.29 


I 


J 

B 

i 


In 

80.68 
80.64 
30.56 
30.64 

30.51 
30.43 
30.40 
30.64 

30.31 
80.43 
80.41 
30.87 

30.26 
30.24 


30.42 
30.88 
30.48 

8a  89 


In. 

8a  70 
30.66 
30.66 
8a  67 

30.60 
80.46 
30.68 
8a  54 

80.3b 
30.46 
30.45 
8a  39 

80.84 
30.80 


30.59 
8a  44 
3a  50 

8a  21 
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APPENDIX  7. 

Mean  oj  the  lowest  pressure  {reduced  to  sea-level)  at  stations  of  the  Signal  Serrice,  United 
States  Army,  for  each  month  of  the  year.  {Compiled  from  the  commencement  of  observa- 
tions at  each  btaiion,  to  and  including  December ,  1884.) 


Stations. 


II 


v\ 


New  England : 

Bastport,  Mo 

Portland,  Mo 

Mt.  Washington,  K 

Boston,  Mass 

Block  Island,  R.I  .. 

New  Haven,  Conn  . . 

New  Loudon,  Conn  . 
Middle  Atlantic  States : 

Albany,  N.  Y 

New  York  Citv 

Philadelphia,  I**.... 

Atlantic  Citv,  N.  J . . 

Bu  rue  eat  City.  N.J. . 

Cape  May,  N.  J  . . 

Sandy  Hook,  N.  J 

Del.  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Cbincoteague.  Ya — 

Lynchburg,  Va. 

Norfolk,  W.'. 

South  Atlantic  Statea : 

Charlotte.  N.C 

Hatteras,N.C 

.Kitty  Hawk,  N.C... 

Macon,  Fort,  N.  C 

Smithvillo,  N.C.... 

Wilmington,  N.  C . . . . 

Charleston,  S.  C 

Augusta,  Ua  

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys.  Fla 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gulf  States : 

Atlanta.  Ga 

Pensacola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vicksburg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Littlo  Rock,  Ark 

Galveston,  Tex 

Indianola,  Tex.  ... 

Palestine,  Tex 

Bio  Grande  Vallev : 

Brownsville,  Tex 

Kio  Grande  City,  TVx 
Ohio  Valley  and  Tennes- 
see: 

Chattanooga,  Tcuu.. 

Knoxville,  Teun 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis.  Iud 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 


I 


E 

I 


s 

OS 


In.  I 
29.12 
20.26 
29.17 
29.31 
29. 34 
29.39 
29.38 

I 
29. 38 
29.40 
29.43 
29.40 
29.38 
29.45 
29.  38 
20.  30 
29.47 
29.48 
29.46 
29.35 
29. 52 
29.49 

29.54 
29.40 
29.46 
29.48 
29.58 
29.59 
29.67 
29.65 
29.68 
29.72 

29.73 
29.90 
29.76 

29.04 
29.80 
29. 79 
29.74 
29.77 
29.80 

29.73 
29.75 
29.71 
29.  80 
29.78 
29. 86 

29.78 
29.70 


29.  C9 
29.64 
29.  09 
29.  64 
29.54 
29.  52 
29.54 
29.54 
29.47 


In. 
29.05 
29.19 
29.14 
29.24 
29. 30 
29.  30 
29.28 

29.34 

29. 33 
29.37, 
29. 36 

29. 34 
29.38, 
29. 32! 
29.37, 
29.43; 
29.45 
29. 45 
29.44 
29.  50 
29.46 

29.63 
29.54 
29.48 
29.56 
29.62 
29.58 
29. 68 
29.66 
29. 70 
29.75 

29.83 
29.91 
29.73 

29.66 
29.74 
29.69 
29.661 

29.  65J 

29.691 

1 

29.58 
29.59 
29.58 
29.  671 
29.66 
29.69 

29.64 
29.  59! 


a, 

< 


29.  G\ 
29.  57 
29.  55 
29.  52 
29.  48 
29.  45 
29.48 
29.  50 
29.43 


In. 

29.09 

29.13 

29.13 

29.17 

29.21 

29.24 

29.23 

29. 28! 
29.30 
29. 30 
29. 30 

2a  28 
29.31 
29.32 
29.35 
29.34 
29.37 
29.38 
29. 37 
29.39 
29.40 

29.51 
29.46 
29.40 
29.52' 
29. 47| 
29. 48 
29.57 
29.60 
29.  62 
29.68 

29.82 
29.88 
29.84 

29.62 
29.78 

29.  :o 

29.66 
29.66 
29.70 

29.61 
29.  60 
29.59 
29.67 
29. 66 
29.67 

29. 65 
29.64 


29  59 
29.  52 
29.  50 
29.51 
29.  42 
29.  38 
29.38 
29.40 
29.35 


3 


o 

R 

►9 


In. 
29.12 
29. 24 
29.24 
29. 29 
29.30 
29.  30 
29.35 

29.39 
29.43 

29. 45 
29.42 
29.41 
29.46 
29.41 
29.47 
29.48 
29.49, 
29. 45, 
29  47 
29. 49, 
20. 49 

29.  52' 
29.  38, 

29. 46 

29. 42 
29.  53, 
29.  54 1 
29.  58, 
29. 60 1 
29.  62 
29.67 

29.77 
29.81 
29.62 

29.66 
29.74 
29. 67 
29.64 
29.59 
29.64 

29.54 

29. 43 
29.48 
29.59 
29.  58 
29.55 

29.  51, 
29.54 


29.62 
29.56 
29.  52 
29.  52 
29.  48 
29.43 
29.48 
29.40 
29.42 


In. 
29.42 
29.48 
20.  49 
29.  51 
29.53 
29.54 
29.55 

29.54 
29.  57, 
29. 57j 
29.  58 
29.571 
29.  58 
29.  57 1 
29.  69, 
29.50 
29.58 
29.61 
29.60 
29.61 
29.62 

29. 66 
29. 58 
29. 65* 
29.  60. 
29. 71 1 
29.  67 
29.71 
29.71 
29. 72 
29.74 

29.79  29.83 
29.83  29.91 
29.79   29.79 


■5 


In. 
29.42 
29. 48 
29.67 
29.52 
•JO.  61 
29. 56 
29.  57 

29.55 
29.  59 
29. 62 
29.  62 
29. 60 
29.63 
29.  59 
29.64 
29.64 
29.64 
29.  65 
29. 66 
29. 64 
29. 67. 

29,66, 

29.  71 
29. 69 
29.  73 1 
29.  75 
29.  72 
29. 77 
29.  75 
29.78 
29.81 


a 
to 

o 

< 


JO 

B 


In 
29.  52 
29.61! 

29. 82 ' 
29. 63! 


29.71 
29.77 
29. 76 
29.74 
29.73 
29.75 

29.67 
29.65 
29.69 
29.  72 
29.  70 
29.70 

29.67 
29.60 


29.71 
29.58, 
29.  67  i 
29.64! 
29.  62 1 
20.  53, 
29.  50| 
29.  58* 
29.  521 


29.73 
29.81 
29.82 
29.79 
29.  80 
20.81 

29.76 
29.66 
29.73 
29.81 
29.  79 
29.76 


In. 
29.49 
29.56 
29.  75 
29.62 
29.62 
29.65 
29.66 

29.59 
29.  65, 
20.  67 
29.  66 
29.  63< 
29.70 
29.64 
29. 68 
29.70 
20.70 
29.  70 
29.67 
20.71 
29.72 

29.72 
29.72 
29.  74 
29.72 
20.77 
29.78 
1*9.  81 
29.  79 
29.  82 
29.84 

29.91 
29. 93 

29.88 

29.80 
29.87 
29.87 
29.  84!  29.  80 


Jn. 

29.46 
29.  52 
29.  65 
29.57 


i 


29. 68;  29.  64 
29.67  20.02J 
29.67,  29.62' 


20. 63; 
29.  70 1 
29. 10 
20.  i;8| 
20.  (Hi, 
20.  68 1 
29.  67 
29.70 
29.71 
29.71 
29. 66 
29.  72 
29.71 
29.711 

29. 75 
29.78 
29.711 
29.  78. 
29.  781 
29. 78! 
29. 78i 
29.  f  o' 
29.77 
29.82 

29.75 
29.86 
29.82 

29.79 
29.  72 
29.79 


29.80 
29.87 

29.84 

29.78 
29.82 
29.88 
29.87 
29.87 


29.71,  29.83 
29.75   29.78 


29.73 
29  71 
29.  72 
20.  70 
29.  60 
20.55 
29.59 
29.58 
29.59 


29.79 
29. 76 
20.  82 
29. 78 
20. 72 
29.  68 
29.  70 
29.64 
29.66 


29.  80 
29. 80 

29.75 
20.  83 
29.  73i 

29.  78j 
29. 82, 
29.86 


In, 

29.29 
29.  34 
29.46 
29. 43 
29.53 
29. 47 
29.47 

29.40 
29.  50 
20.51 
29.51 
*.  49 
29.51 
29.  51 
29.59 
29.51 
29.  50 
29.  57 
29.  63 
29.  59 
29.  58 

29.76 
29.  70 
29.  61 
29.73 
29.  63 
29.  6-J 
29.  6* 
29. 7: 
29.70 
20.72 

29.83 
29.77  29.65 
29.82!  29.84 


a 

I 


J 


8 

p 


29  GO 
•J9.  65i 
29.  65| 
20.64! 
29.  631 
29.04; 
29.64| 
29.67 
29.64 
20.  63 ' 
29.  631 
29.  67 1 
29.68 
29.65 


29.7 

29.': 

29.70 

29.  74 

29. 57 

29.50 

29.66 

29.71 

29.68 

29.68 

29.79 


29.72 
29.71 
29.71 
29.73 
29.  77 
29.69 

29.78 
29.77 
29.78 
29.  71 
29.70 
29.83 


29.78   29.78 
29.68   29.77 


29.80 
20.  8U 
20.  77 
29.  77 
29.  7i 
29.71 
29.  72 
29.  71 
29.68 


29.74 
29. 74 
20  78 
20.74 
29.71 
29.68 
29.  72 
29.  69 
29.68 


29.81 
29.  K3 
29.78 
29.79 
29.84 
29.81 

29.75 
29.  71 
29.74 
29. 81 
29.82 
29.80 


In. 

29.09, 
29.  25 
29. 24 
29.26 
29.54 
29.35 
29.33 

20.39 
29.39 
29.42 
29  51 
29.45 
29. 42 
29  45 
29. 631 
29. 47' 
29. 47j 
29. 54, 
29.681 
29.  52i 
29.50J 

29.7o| 
29. 64j 
29.  59| 
29. 68, 
29.711 
29.  £.! 
29. 70| 
29. 72 
29.  72J 
29. 75 

29.83 
29.82 
29.84 

29.70 
29. 84' 
29.76 
29. 75 
29.  76 
29.77 

29.67 
29. 70' 
29. 73, 
29.741 
29.75 
29.80 


In. 

29.09 
29.18 
29.15 
29.29 
29.42 
29.37 
29.35 

29.43 
29.40 
29.42 
29.39 
29.39 
29.30 
29.39 
29.54 
29.43 
29.53 
29.43 
29.57 
29.48 
29.43 

29.62 
29.64 
29  47 
29.73 
19.57 
29.52 
29.63 
29.67 
29.66 
29.72 

29.86 
29.86 
29,92 

29.70 
29.80 
29.70 
29.70 
29.74 
29.72 

29,70 
29,5$ 
29.61 
29.77 
29.76 
29.68 


29. 76  29. 74  29. 73 
29.78  29.73,  29.74 


29.81 
29. 77 
29.  76 
29. 77 
29. 68! 
29. 62| 
29. 6« 
29.  67 
29.55 


29.80 
29.66 
29.65 
29.67 
29.  57 
29. 50 
2a  54 
29.6' 
29.441 


29.77 
29.61 
29.65 
29,64 
29.57 
29,53 
29.55, 
29.65 
29.47 
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Mean  of  the  lowest  pressure  (reduced  to  sea-level)  at  stations  of  the  Signal  Service,  fo. — 

Continued. 


Stations. 


0 

1 


-  I 


Lower  Lakes: 

Buffalo,  If.  IT. 

Oswego,  N.  Y 

Rochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich  . 

Mackinaw  City,  Mich 

Marqactt*,  Mich 

Port  Huron,  Mieh  . . . 

Chicago,  111 

Milwaukee,  Wis 

Daluth.  Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn 

LaCrosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dnbuqae,  Iowa 

Xeokuk.  Iowfc... 

Cairo,  111 

SprinpfleM.  Ill 

Saint  Louis,  Mo 

Missouri  Valley: 

Leaven  wort  ti,  Kans.. 

Omaha,  Nebr 

Bennett,  Fort,  Dak.. 

Hnron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn  . 

Bismarck,  Dak  

Bnford,  Fort,  Dak 

Northern  Slope; 

Assinaboine,     Foit, 
Mont 

Benton,  Fort,  Mont . . 

Custer,  Fort,  Mont. . 

Helena.  Mont 

Maginnis,Ft  rt,Mont. 

Shair,  Foil,  Mout . . 

Dead  wo<  <d.  Dak 

Chevenne,  Wvo 

North  Platte/Nebr  .. 
Middle  Slope: 

Denver.  Colo 

Pike'a  Ptrak.Colo... 

West    Las   Animas, 
Colo    ..., 

Dodge  Citv,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope: 

Sill,  Fort.  Ind.T 

Concho,  Fort,  Tex. . . . 

Davis.  Fort,  Tex 

Stockton,  Fort,  Tex. . 
Sonibern  Platean : 

Santa  F6,N.Mex.... 

El  Paso,  Tex 

Apache.  Fort,  Ariz. . . 

Giant,  Fort,  Ariz  . . . 

Preacott,  Ariz 

Thomas,  Camp,  Ariz 

Tama,  Ariz 

Middle  Plale*n: 

Winnemocca,  Nev. . . 

Salt  Lake  City,  Utah 
Northern  Plateau :, 

Bots*  City.  Idaho.... 

"  Idaho  


In. 
29.42 
29.42 
29.42i 
29.45! 
29.49, 
29.52. 
29.48 
29.48 

29.38 
29.39 
29. 45j 
29. 32' 
29.  411 
29: 44' 
29. 48j 
29.43 
29.40 

29.42 
29.48 
29.  52 
29. 51 
29.52 
29.50 
29.65 
29.  59 
29. 59 

29.  53 
29. 46 
29.  58 
29.  59 
29. 48 

29.50 
29. 42 

29.  38 
29.40 


29.67 
29. 491 
29.76! 
29.  78 
29.  Kl 
29.71 
29.71 
29.51 
29.23 

29.53; 

29.4J 

29.68 
29.32 
29.39 


3 


29.54 

29.4 

29.88 

29.71 

29.38 
29.89 
29.94 
29.79 
29.78 
29.81 
29. 77 

29.64 
29.60 

29.64 
29.661 


In. 
29.39 
29.41 
29.40 
29. 40 
29.42 
29.43 
29.41 
29.38 

29.31 
29.33 
29.38 
29.46 
29. 34 
29.37' 
29. 41' 
29.371 
29. 4ll 

I 
29.41 
29.44 
29. 40 
29.44 
29.45 

29. 39 
29. 51 
29. 46 

29. 40 

29.40 
2*.  39 
29.  51 
29.  51 

29. 45 

1 

29. 54 
29.45 
29.45 
29.43 


29.64' 

29.  57 

29.  521 

29. 80, 
29.  62, 
29.  66, 
29.  551 
29.  26 

29.54 
29.49 

29.50 
29.22 
29.31 

29. 43 
29.40 
.1*1.  84 
29.66 

29.43 
29.81 
29.94 
29. 77 
29. 73 
29.76 
29.70 


a, 


In. 

29. 28 
29.24 
29. 26 
29.29 
29.35 
29.36 
29.28 
29.27 

29.26 
29.  29 

29. 25 
29.22 

29. 29 

29. 26 
29.28 
29. 26 
29.35 

29.33 
29.30 
29.  30| 
29.  m 
29.  2i»' 
29.31, 
29. 49 
29.  35 
29.41 

29.37 
29.32 
29.  44 
29.40 
29.35 

29.48 
29.  37 
29.31 
29.42 


In. 

29. 37 
29.41 
29.40 

29. 38 
1:9.41 
29.31) 
29.38 
29.35 

29.30 
29. 32j 
29.311 
29.  3D 
29.31! 
29. 34 1 
i.9. 33 
29.  31 
29. 34 


29.34 
29  32 
29. 3 
29.  3i 
29.  33 
29.  36 
29.  48 
19. 46 
29. 42 


29.34 
29.  29! 
29. 45, 
29. 48 
29.35 


In. 
29.50 
29.53 
29.51 
29.  52 
29.52 
29.57 
29.50 
29.48 

29.46 
29.46 
29.50 
29.50 
29. 45 
29.48 
29.49 
29.49 
29.44 

29.38 
29.  45 
29.49 
29. 48 
29.49 
29.  47 
29.  65 
29 
29 


57 


29.40 
29. 33 
29.  32 
29.  32 
29. 32 


29.54  29.43 
29.51  29.48 
29.40  29.32 
29.39  29.39 


In. 

29.54 
29.57 
29.55 
29.  55 
29.54 
29. 62 
29.  5C 
29.49 

29.45 
29.41 
29.49 
29.60 
29. 40 
29.50 
29. 49 
29.47 
29. 42 

29.37 
29.46 
29. 52 
29. 44 
29. 49! 
29.  5!  I 
29.  67 1 
29.  57. 

29.61; 

29.  501 
29. 42' 
29.50' 
29.  52, 
29. 43, 


•■a 


In. 
29.56 
29.  58 
29.56 
29. 60 
29.65 
29. 62 
29.62 
29.60 

29.56 
29.55 
29.  62 
29.48 
29. 46 
29.57 
29.  62 
29. 62 
29.53 

29.53 
29.60 
29.65 
29.66 
29.  65 
29.  IJ3 
29. 78 
29. 72 
29.71 

29.64 

29.56 
29.58 
29.  54 
29.  53 


29.52  29.56 
29.  53'  29.  45 
29.421  29.45 
29.45  29.49 


29.60 

29.49 
29.  581 
29.  «5| 
29.  61 
29.68 
29.58 
29.50 
29.  06 

29.49 
29.46 

29.57 
29.10 


29.50 
29.48 
29.51 
29. 51 
29.  50 
29. 48 
29.  61 
29.45 
28.99 

29.44 
29.43 

29. 26 
29.06 
29.33   29.17 


29.38 
29. 42 
29.80 
29.59 


29.26 
29.  28 
29.75 
29.49 


29.46 
29. 78, 
29. 89 
29.  77, 


29.40 
29.62 
29.86 
29.71 
29.77;  29.72 


29.76 
29.71 


29.65 
29. 66 


29.65'  29.58   29.56 
29.59   29.54   29.50 


29.64 
29.45 


29.60 
29. 401 


29.56 
29.50 


29. 63! 
29.59 
29.58 
29.  62 
29.60 
29. 62 
29.41 
29.52 
28.99 

29.  50 

29. 55 

1 

29.  32 
29. 04 

29.  22 

I 

29.40' 
29.40 
29.  79 
20  66 

29.47 
29.  59 
29. 85 
29.74 
29. 77 
29.  64 
29.61 

29.65 
29.58 


29.65 
29.  65* 
29. 55 
29.61 
29.66 
29.  62 
29. 51 
29.  65 
29.  20 
1 

29.  62 
29. 76 


29.60 
29.64 
29.  51 
29  65 
1:9.  65 
29.  61 
29.  57 
29. 78 
29. 26 

29.75 
30.00 


29.50  29.56 
29.28  29.38 
29.49   29.60 


i 


In. 
29.61 
29.62 
29. 60 
29.64 
29. 67j 
29.69; 
29.  66, 
29.631 

29.57 

29. 60 
29. 66 
29.56 
29.57 

29. 61 
29.69 
29.65 
29.58 

29.5^ 

29. 62 
29. 71 
29.  70 
29.68 
29.  70 
29.78 
29.  76 
29. 70 

29.68 
29.63 
29.  50 
29.  51 

19.  57 

1 

29. 50 
29.  43 
29. 47 
29. 45, 


29.58! 
29. 72 
29.64 
29. 68 
29.  08 
29. 61 
J9.  64 
29. 79 
29.29 

29.73 
29.95 

29.54 
29.40 
29. 72 


In. 
29.57 
29.58 
29.59 
29,60 
29.66 
29.65 
29.63 
29.61 

29.47 
29.47 
29. 59 
29.41 
29.49 
29.59 
29.58 
29.58 
29.50 

29.50 
29.55 
29.67 
29.60 
29.  62 
29. 63 
29.  77 
29.  71 
29. 72 

29.61 
29.  E4 
29.54 
29.  55 


In.    I 

29. 45 
29. 45, 

29. 46 
29.  47 
29.53 
29.62 
29.54 
29.49 

29.34 
29. 32 
29. 46 
29.  50 
29.  29 
29.  49 
29. 49 
29.45 
29.32 

29.32 
29.  47 
29.49 
29.48 
29.45 
29.48 
20.71 
29.  61 
29.62 

29.46 
29.45 
29.  53 
29. 48 


29.  50'  29/40 

29.521  29.38 
29.  44!  29.  36 
29.44  29.38 
29.441  29.41 


29.601 
29.  60l 
29.  59| 
29. 67| 
29.  56 
29.  58 
29. 63 
29. 59 
29. 18 


29.  64 
29.05, 
29.  (3 

29. 72 
29. 74 
29.64' 
29. 65 

29. 73 
29.  27 


29.69!  29.62 
29.82J  29.63 

29.571  29.54 
29.34,  29.29 
29.  07,  29. 67 


29.49  29.66   29.62 

29.50  29. 561  29.61 
29.81  29.931  29.92 
29.67  29.79   29.80 


29.61 
29.62 
29.  72 
29.75 
29.76 
29. 61 
29.56 
1 

29.69 
29.59 


29.68  29.66 
29.53  29.61 


29.73 
29. 71 
29.  83 
29.83 
29.84 
29.64 
29. 59 

29.71 
29.65 

29.59 
29.65 


29.74 
29.74 
29.  83 
29.79 
29. 82 
29. 68 
29.58, 

29.71 
29.68, 

29.62 
29.65 


29. 61 
29.  57 
29.  85 
2U.76 

29.  71 
29.  6H 
29.  79,' 
29.771 
29.  to 
29.61 
29.  62 

29.76 
29.64 

29.66 
29.60 


29.54 
29.  56 
29.  84 

29. 74 

29.  59 

29. 75 
29.75 
29. 77| 
29. 79 
29. 62, 
29.64 

29.67 
29.61 

29.61 
29.51 


In. 

29.43 

29.36' 

29.35 

29.39 

29.42 

29.49 

29.42 

29. 38 

29. 37 
29.38 
29.38 
29.48 
29.39 
29.36 
29. 45, 
29.40' 
29.  46 

29.  451 
29.46! 
29.45J 
29. 56 
29.  44l 
29. 46 
29.06! 
20. 63 

29.55 

I 

29.50 
29.  50 
29.  59, 
29.61 
29.50 

29.58 
29.49 
29.44 
29.44 


29.70 
29.63 
29.80 
29.89 
29.79 
29.78 
29.57 
29.66 
29.  31 


Jn. 
29.40 
29.36 
29.37 
29.43 
29.48 
29.49 
29. 47 
29.43 

29.81 
29.30 
29.40 
29.41 
29.32 
29. 42 
29.44 
29.89 
29.40 

29.41 
29.41 
29.41 
29.50 
29.  44 
29.  V 
29. 61 
29.48 
29.65 

29.50 
29.51 
29.61 
29.  59 
29.55 

29.56 
29.51 
29  .\1 
29.52 


29.58 
29.55 
29.72 
29.70 
29.63 
29.60 
29.72 
29.58 
29.32 


29.68  29.60 
29.61;  29.49 

29.72  29.64 
29.33  29.30 
29.72  29.52 


29.54 
29.59 
29.90 
29.73 

29.  58 
29. 84 
29. 79 
29.  79 
29.  82 
29.88 
29. 64 


29.46 
29.57 
29.90 
29.78 

29.42 
29.88 
29.90 
29.80 
29.82 
29.75 
29.65 


29.76  29.71 
29.69   29.64 


29.72' 
29.66 


29.70 
29,40 
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Mean  of  the  lowest  pressure  (reduced  to  sea-level)  at  stations  of  the  Signal  Service,  ^c- 

Continued. 


Stations. 


Northern  Plateau— Con- 
tinued :  i 

Dayton,  Wash    

Spokane  Falls,  Wash 
North  Pacific  Coast : 

Olympia,  Wash 

Tatoosh  Island,  Waah 

Portland.  Oreg  

Hosebarg,  Oreg 

Middle  Pacific  Coast: 

Capo  Mendocino,  Cal. 

RcdBluff.Cal  

Sacramento,  Cal  .   .. 

San  Francisco,  Cal . . 
South  Pacific  Coast : 

Los  Angeles.  Cal 

San  Diego,  Cal 

Alaska  Stations : 

SaintMicbael'ft,  Fort, 
Alaska 

Sitka,  Alaska       

Unalashka,  Alaska  .. 

Bearing's  Island, 
BehringSea 


0 

a 

4 


« 


■8 


In. 

29  44 


In.      In. 
29.57,  20.46 
29.63   29.42 

29.35|  29.34 
29  44  29.  21 
29.35  29.53 
29.49   29.51 

29.59  29.40 
29.66)  29.63 
29.  73!  29  6& 
29.651  29.68,  29.73 


29.79 
29. 81 


In. 
29.54 


I 


In. 

29.60 


29.43   29.46   29.59 


29.33 
29. 40 
29.47 
29.47 

29. 24 
29.58 
29.66 


29.76  29.  F4 


29.50 
29.46 
29.60 
29.55 

29.48 
20.04 
29.68 


29.66 
29.74 
29.71 
29.71 

29.74 
29. 73 
29.75 


2a  82 
29.13 
28.39 

28.78 


29.79 


29.22 
29.02 
20.09 

29.00 


29.84 


29.30 
29.25 
29.10 

29.03 


29.75  29.81 

29. 82,  29. 82 
29.85   29.83 


29.15 
29.18 
29.00 

29.18 


29.17 
29.32 
29.05 

29.13 


• 

© 

0 

0 

*3 

►a 

In. 

In. 

29.71 

29.78 

29.66 

29.70 

2a  72 

29.75 

29.74 

29.80 

29.76 

29. 80 

29.77 

29.79 

29.74 

29.81 

29.64 

29.63 

29.70 

29.70 

29.78 

29.78 

29.81 

29.80 

29.82 

29.82 

29.42 

29.42 

29.45 

29.62 

29.20 

£9.40 

29.45 

29.46 

3 


In. 

29.77 
29.72 

29.74 
29.77 
29.80 
29.78 

29.82 
29.64 
29.69 
29.78 

29.78 
29.80 


29.33 
29.55 
29.12 

29.80 


6 

9 

•** 

0* 


In. 

29.78 
29.70 

29.57 
29.86 
29.71 
29.70 

29.68 
29.69 
29.71 
29.76 

29.77 
29.77 


29.15 
29.26 
28.90 

29.02 


J 

I 


In.  In. 

29.56  29.72 
29.54  29.68 

29.40  29.44 

29. 48  29. 56 

29.50  29.52 

29.57  29.01 
I 

29.61  29.81 

29.68  29,77 

29.73  29.79 

29.77  29.79} 


29.78 
29.82 


29.07 
29.04 
28.70 

28.89 


29.76 
29.83 


2a  92 
28.92 
2&  62 

2a  43 


I 


I 


In. 

20.4* 
29.47 

29.34 
29.12 
29.51 
29.55 

29.50 
29.60 
29.66 


76 
80 


29.05 
2a  74 

2a  6i 


70 
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APPENDIX  8. 


Mean  temperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  States 
Army,  for  each  month  and  the  year.  ( Computed  from  the  commencement  of  observations  at 
each,  to  and  including  July,  1872.) 

[The  daily  means  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m.,  4. 35  and  11. 35  p.  m.  (Washington 
time)  observations  by  8 ;  the  monthly,  by  dividing  the  sum  of  the  dally  by  the  number  of  days  in 
the  month.] 


Stations. 


Hew  'England : 

Mount  Washington,  N.  H 

Boston,  Mass 

New  London,  Conn 

Middle  Atlantic  States : 

New  York  City 

Philadelphia.  Pa 

Cane  May,*  J  

Baltimore,  Md 

Washington  City 

Lynohbarg,  Va 

Norfolk,  Va 

South  Atlantic  States : 

Wilmington,  N.  C 

Charleston,  8.  C 

Savannah,  Oa 

Florida  Peninsula: 

Key  WestFla 

Eastern  Gulf  State*: 

Mobile,  Ala 

New  Orleans,  La 

Western  Gulf  States : 

Galveston,  Tex 

Ohio  Valley  and  Tennessee : 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

Buflalo.N.Y 

Oswego,  N.Y 

Bochester,  N.  Y 

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Sseanaba,  Mich 

Grand  Haven.  Mich 

Marquette,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Duloth,Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn 

Keokuk,  Iowa 

Cairo,  111 

Saint  Louis,  Mo 

Valley: 

Leavenworth,  Kans 

Omaha,  Nebr..w 

Slope: 

Cheyenne,  Wyo 

Middle  Pacific  Coast : 

Cel 


! 


8.6 
20.7 
27.0 

29.9 
82.2 
80.9 
84.6 
82.2 
83.8 
41.0 

44.7 
41.7 
48.0 

6&2 

47.6 
50.8 

49.7 

85.1 
45.4 

88.0 
26.6 
83.6 
27.8 

26.6 
26.0 
23.5 
27.4 
26.3 
24.5 

15.9 
24.2 
18.6 
27.0 
22.8 
18.2 

15.2 
24.9 
'81.2 
38.0 

24.7 
2L6 

27.4 

612 


5. 
28.4 
27.2 

31.0 
34.1 
30.2 
37.8 
34.8 
34.8 
41.6 

48.7 
51.4 
53.2 

7L0 

65.0 
57.9 

55.8 

41.8 
42.3 
4a  7 
29.6 
36.4 
30.5 

27.4 
24.6 
24.0 
27.9 
26.2 
25.0 

16.8 
21.0 
17.2 
27.8 
24.0 
17.1 

20.1 
81.0 
87.0 
86.0 

30.9 
28.9 

80.5 

64.2 


6—0, 


o 

L7 
84.2 
83.4 


36.2 
40.2 
33.3 
42.2 
41.7 
39.0 
4&1 


ft 


o 

21.0 
46.8 
46.2 

50.4 
54.2 
47.9 
67.0 
57.1 
57.2 
61.1 


54.2  64  4 
57.3i  66.1 
57.8  67.6 


73.7 

58.1 
61.8 


77.6 

68.4 
69,3 


60.8  71.8 


40.7, 
51.2, 
49.9 

41.  I1 
44.2 
39.0 

34.0 
81.4 
80.6 
85.4 
35.1 
32.4 

15.6 
23.4 
15.7 
84.4 
29.8 
22,0 

81.1 
84.4 
42.5 
44.4 

86.8 
86.0 

88.2 

52.8 


59.8 
63.4 
63.4 
5a  3 
58.2 
54.4 

46.9 
45.0 
45.8 
50.2 
50.4 
45.8 

36.1 
46.4 
38.1 
50.0 
44.0 
87.7 

45.6 
54.0 
62.0 

&a  9 

56.6 
52.2 

89.8 

63.4 


I 


o 

83.3 
58.1 
56.6 

61.0 
64.6 
58.4 
66.3 
65.6 
66.9 
70.0 

72,6 
73.8 
74.0 

79.4 

74.4 
74.4 

77.2 

66.3 
71.0 
70.2 
65.2 
65.8 
63.5 

55.4 
54.0 
5a  4 
5a  8 
60.4 
57.1 

46.5 
52.2 
46.9 
66.5 
68.6 
49.4 

5a  6 
64.4 
68.3 
68.1 

64.5 
62.2 

52.6 

55.1 


e 
a 

0 


0 


42.5 
67.0 
65.6 

69.8, 
71.4 
68.0 
74.6 
74.3J 
73.2 
75.6 

79.4 
80.2 
79. 61 


47.2 
72.8 
72,2 

74.0 
76.8 
7a  2 
7a  6 
77.6 
75.8 
79.0 

82.8 
83.5 
82.0 


82.8  82.8 


HO.  7 
81.2 

82.8 

7a  8' 
79.8 
77.7 

7a  7 

74.7 
72.0 

66.2 
64.4 
65.8 
6&8 
69.8 
66.8 

62.0 
65.0 
61.2 
62.2 
65.6 
60.8 

67.4 
7R  2 
75.5 
7a  0 

76.9 
74.1 

oas 

6&0 


81.5 
82.8 

8&0 

7a  8 
79.8 
79.6 
7a  0 

?a  2 

7a  4 

71.1 
70.1 
70.2 
72.4 
7a  7 
71.0 

65.6 
69.8 
64.0 
72.4 
6a8 
6&2 

70.6 
7a  4 
79.8 
79.5 

77.9 
7&  8 

6&8 

57.2 


0 


§ 


o  o 

47.6  3a  6 

71.71  59.3 

70.9  58.4 


73.0 
7a  0 
75.0 
77.2 
7a  8 
75.9 
79.3 


00. 9 
02.6 
63.  H 
63.4 
G2.3 
62.1 
67.5 


80.2  70.1 
79.6   72.0 

79.3  71.6 


84.2 

83.0 
82.8 

85.1 

7a  3 
82.3 
80.4 
75.8 
79.4 
73.3 

70.7 
70.2 
70.0 
71.2 
71.5 
69.8 

65.0 

oao 

65.6 
72.7 
69.7 
62.5 

68.2 
7a  6 
79.5 

7a  1 

72.8 
78.6 

65.4 

67.9 


82,4 

74.9 
75.8 

7a  8 

66.3 
68.2 
08,7 
62.3 
01.7 
59.5 

58.2 
57.7 
56.2 
60.1 
59.8 

5a  2 

5a7 

sa4 
sa  8 

61.0 

5a  1 
5ao 

sa2 

63.8 
67.2 

6a  0 

70.7 
62.2 

57.4 

60.4 


I 


o 

TD.8 
54.  0 
54.1 

54.0 

sa  5 
5a  3 

58.2 
58.1 
67.1 
62.4 

64.7 
68.5 
68.0 


i 
§ 

I 


J 

a 


o 

11.8 
SO.  6 
36.4 

43.8 
40.0 
42.4 
44.7 

4a  4 

4a  5 
4a  9 

65.6 

5a  1 
5a  6 


80.3  74.7 

1 

ea7  57.9 

70.7   60.1 
71.7  80.3 


57.6 
61.9 
61.0 
57.1 
58.5 
54.8 

1 

52,3 
53.5 
53.1 
54.8 
54,5 
53.7 

4a  8 
51.2 

4a  0 

P) 

4a  8 

44.7 

4a  7 
57.0 
60.4 
59.0 

5a  2 

5a2 

44.8 
6L8 


45.9 
4a  5 
4a  4 

3a  o 

43.8 
38.2 

24.7 
35.8 
35.8 
39.4 
34.4 

sas 

81.6 
32.8 
29.9 
8&0 

sa  8 

31.0 

33.6 
3&  4 
4a4 
39.8 

8a4 
30.7 

sas 

54.9 


o 

3.8 
30.1 
27.9 

32.1 
30.2 
32.8 
33.5 
33-0 
35T4 
4L0 


a 
c 


45. 6 » 

4ae 
49.8 

69.2 

51.9 
51.6 

sa  0 
sa  6 

39.1 
4a  4 
27.6 
33.2 
30.2 

2a  8 
2a  2 
2a  8 
27.6 
23.5 
24.9 

ia2 

22.8 
18.7 
20.0 
20.8 
14.8 

iao 
2a  2 

84.8 
80,2 

24.1 
1&8 

24.1 

52.9 


4a  9 


61.0 
54.5 

66.1 
54.8 

60.6 

64.8 
6a6 

ea  6 

77.2 

67.6' 
6a  2 


sao 


4a  8 

47.1 
47.1 
50.0 
4a  6 
47.2 


4a2 
89.4 

48.6 


67.6 


60.1 
45.6 


>Ko 
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APPENDIX  9. 

Mean  temperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  States 
Army,  for  each  month  and  the  year.  (Computed  from  September,  1872,  to  and  including 
October,  1879,  except  at  stations  opened  subsequent  to  the  former  date.) 

[The  daily  means  are  obtained  by  dividing  the  sum  of  the  7.35  a,  m.,  4.35  and  11.00  p.  m.  (-Washington 
time)  observations  by  3 ;  the  monthly,  by  dividing  the  snm  of  the  daily  by  the  number  of  days  in  the 
month.] 


Stations. 


New  England : 

Eastport,  Me — 

Portland,  Me 

Moant  Washington,  N.  H  . 

Burlington,  Vt , 

Boston,  Mass 

Woods  Hull,  Mass 

New  Haven,  Conn 

New  London.  Conn 

Middle  Atlantic  States: 

Albany,  N.  T 

New  York  City 

Philadelphia,  Pa 

Atlantic  City,  N.J 

Bnrneeat  City,  N.  J 

Cape  May,  N.  J 

SAidyUouk,  N.  J 

Baltimore,  Md 

Washington  City. 

Cape  Ileury,  Va 

Lyncbburir,  Va 

Norfolk,  Va 

South  Atlantic  States: 

Cape  Hattoras.  N.  C 

Charlotte,  N.  C 

Kittv  Hawk.  N.  C 

Smithville,  N.  C 

Wilmington,  N.  C 

Charleston,  S.  C 

Augusta,  Ga 

Savannah.  Ga , 

JnckHonville,  Fla 

Florida  Peninsula: 

Key  West,  Fla 

Puuta  ltntta.  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Mobile,  Ala 

Montgomery,  Ala 

Vicksburg.Miss 

New  Orleans,  La   

Western  Gulf  States: 

Shreveport,  La 

Fort  Gibson,  Ind.  T 

Corsioana,  lex 

Denison,  Tex 

Galveston,  Tex 

Indianola.  Tex 

San  Antonio,  Tex 

Rio  Grande  Valley : 

Brownsville.  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tenness.  0 : 

Kooxv'ille,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville  Ky  

IndinnapoliH.'lnd 

Cincinnati,  Ohio    

Columbus,  Ohio 

Morgantowu,  W.  Va 

Pittsburg,  Pa 

Lower  Lake* : 

Buffalo,  N.Y 

Oswego,  N.  Y 

Rochester,  N.  Y 

Erie,  Pa 


1 

ft 


C 

19.3 
22.4 
4.0 
18.6 
25.0 
30.2 

2a  2 

28.4 

21.7 
20.8 
31.1 
31.4 
30.6 
33.9 
30.5 
34.3 
33.6 
40.  h 

36.8 
40.6 

45.3 
41.0 
42.0 
46.5 
46.4 
49.9] 
47.4, 

5;.  6| 

55.6 

69.6 
64.1 

44.1 
50.3 
48. 41 
47. 6i 
53.0 

46. 1 1 

36. 41 
44.71 
43.1 
52.5! 


4 


o 

22.1 
25.0' 
5.51 
20.li 
27.1 
30.5 
29.4 
29.11 

22.4 

30.4! 

32.1 

32.7 

31.5 

34.2 

30.8 

35.0, 

35.2 

41.6 

39.7 

41.  0 

i 

45.6, 
40.  71 
41.8, 
47.0 
47.8 
51.3 
40.3 
53.0, 
57.0 


29.0 
33.2 
12.8 
29.2 
34.5 
35.6 
36.1 
33.7 

31.3 
37. 2, 
39. 2 
38.4 
37.8 
40.2 
37.3| 
42. 2 
42.  7i 
47.5 
40.81 
48.3 

51.6 
54.6 
48.9 
55.0 
54.6 
57.7 
56.4 
59.6 
62.7 


o 

37.9 
42.7 
20.8 
41.3 
43.2 
42.9 
45.0 
44.7 


4 


71.3,  73.5   7d  5 


43.1 
46.0 
48.4 
46.0 
45.4 
47.6 
4.")  3 
51.  9 
51.0 
53.  01 
55.6; 
55.  2> 

56.6 
58.0 
54.0 
61.2 
61.0 
64.0 
63.3; 
66.1' 
68. 


o 

47.5 
54.8 
33.0 
55.5 
56.5 
52.9 
58.7 
56.3 

57.6 
58.4 

01.0 
56.9 
57.0 
57.9 
58.1 
63.6 
G3.6 
63.4 
65.5 
65.2 


a 


64.7 
68.6 
63.1 
68.7 
68.5 
72.31 


o 

54.6 
63.7 
44.0 
66.2 
66.2 
62.5 
68.4 
65.7 

67.4 
68.0 
71.2 

OH.  8 
66.7 
08.3' 
68.  5| 
74.  0 
73.0| 
73.4 
74.7 
75.8 


5 

a 


GO.  3   GO.  5 


69.6 
48.3 
71.1 
72.0 
68.8 
73.8 
71.6 

7J.0 

74.0 
76.4 
72.  0, 
72. 21 

73. 21 
74.  2 
79.  2| 
79.1! 
78. 4 ' 
■80.2; 
80.1, 


CD 

O 

o 

O 


9 

Xi 

§ 

O 


55.2   47.3 


67.6 
40.0 
68.6 
69.2 
68.6 
71.1 
69.9 

70.0 
72.  1 
73.l! 

72.  2 1 
72.0 
73.11 
72.  8, 
74.0 
74.1, 
76.3 
75.3 
76.  G 


73.7 
74.9 
72.8' 
76.61 
75.7 
70.3 
72.6!  78.8 
80.0 
t-0.4 


73.3 
75.4 


65.8   68.6 

I 
43.7, 

53.6, 
51.6 
52. 0 

57.3 

I 

51. 4! 
42.7 
51.5' 
49. 2 
57.0 


52.61  57.9 


57.0 
50.9 
57.7 
59.4 
63.0 

59.7 
51.0 
59.5 
56.8 
64.2 
65.4 


l  2T 


51.6 

58.0 
58.9 

37.2 
40.0, 
38.6 
34.2; 
29.61 
33.5 
25.41 
33. 8; 
30.0 

24.4 
20.1 
23.9 
*7.7 


61.6 
61.2 

I 
40.4. 
44.31 
42.5 
37. 61 
33. 2j 
36.5 
29.0 
35.  3, 
31.5, 


55.2:  06.5 


C9.8 
74.5 

47.9 
52.  2| 
49. 81 
45.01 
40.3; 
43.  21 
41.4, 
41.  2; 
38.3 


24.0  30.6 
25.5  32.5 
24.0  31.1 
27. 3^  34. 1 


72.2 

59.5 
65.9 
64.0 
64.4 
67.6 

64.8 
58.7 
65.4 
04.  21 
68.6 
69.1 
70.7 

75.0 
78.1 

50. 2j 
59.  81 
5*  61 

r.5. 1! 

51.  91 

53.  6: 
50.  51 
50.  8! 
48.1 


80.1 
76.7 


83.0 
80.3 


78.8 
79.0 
78.0 
81.4 
80.3 
82.7 
82.3 
82.8 
82.8 


77.7 
73.6 
77.2 
80.0, 
78.0 
80.8 
70.7. 
80.8 
8').  9 


1  -, 


l  ~ 


60.  Oj 
40.0, 
60.21 
62.1! 

62.  7 
64.0, 

63.  I1 

61. 3. 

65.11 

65.  8, 

66.1 

65.0 

67.4 

65.8 

67. 4| 

67.1, 

7i.O 

68.3, 

70.  -' 

I 
72.7, 
08.  01 

71.  51 
74.2; 
73.11 
76.1, 
74.4 
75.8 
77.8! 


50.1 1 
30.3! 
48.9] 
52.  0 
54.9 
54.  0, 
53. 3| 

49.  H' 
55.3, 
55. 4 . 
504*1 
£5.4, 
58.0 
56. 0i 
5«.  8. 
57.  3| 
61.9, 
57.1 
59.6 


o 

34.8 
36.8 
16.4 
34.  5 


& 

a 

V 

<5 


a 
a 

<4 


o 

24.4 
29.0! 
8.1 
22. 7; 


38.  7i  28.  8, 
42. 7|  34.  3 


64.3 
65.0 
62.5 
65.  2 

62.  5| 
«.V  6 
02.  8 
65  4 
68.6; 


40.6 
40.  5 

37.2 
41.9 
42.6 
44.0' 
43.5, 
45. 5 
44. 3i 
44.6, 
43  7 
51.2, 
45.3 
48. « 

55.7, 

49.4| 

52.4. 

55. 

53. 

f.G. 

52. 

57.1 

60.  8 


3 
0 


30.5; 
31.  I1 

26.2 

32.41 

33.5; 

34.6 

33.0, 

36.7 

34. 0i 

36.4 

33.  5' 

42.3 

37.7- 

40.  8| 

47.11 

38.1 

43.1 

46.5 

46.0 

49.6 

45.8 

;*.0. 7 

54.3 


41.2 
46.4 
26.1 
45.0 

48,2 
48.9 
50.2 
49.3 

46.7 
51.0 
32.5 
51.5 
51.1 
53.1 
51.5 
55.2 
54.  H 
•>.G 
57.11 
5*7 

CI.  4 

59.  ti 
63.3 
02.4 
05.  3 
63.  a 
06.4 
68.  U 


83.6!  84.3,  83.0,  78.5'  74.  l'  69.5   77.3 
81.3,  81.2,  80.  I    74.8!  69.0]  63.6    73.3 


70.2   75.3   79.8,  73.4   69.1  61. 6i  52.9  40.0 

74.  5i  80.  7|  83.  0,  80.  5   70.  7\  66.  3   57.  4,  51. 1    66.  * 

73.  6,  79.  5i  83.  1 '  8".  5,  75.  2'  63.  9]  54. 3,  48. 0,  65.  2 

73.3'  79.0   82.:;  80.0    75.  I1  64.8'  54.7  49.1    65.3 


74.  9'  80.  8 

73.7;  80.4 
69.  0,  76.  1 

73.1  79.3 
71.6   77.4 

76.2  82.4 
70.0,  81.0 

77.2  81.5 

I 

80.3  83.8 
83.2   85.4 


82.7    81.0   77.8!  60.2   60.7   54.6,  68.7 


66.4 
70.8 
60.  K, 


73. 3 
77.7 
77.4 


00.8   75.4 
03. 0 


65.  6 
65.11 
02.1 
60.8 


72.  0, 
74.  51 
71.7, 
71.1' 
7i.l| 


ai.2 

81.4 
81.2 
82.7 
84.4 
.S3. 9 
83.6 

85.4 
87.9 

77.4 
82.1 
81.7 
8l>.  1 
77.3 
79.1 
7K.  9 
75.  2 
75.2 


82.0 
70.7 
H2.  5 
80.4 
83.3 
83.0 
83.5 

84.2 
83.3 

74.  :< 
78.7 
78.  2, 
76.  3 
73.8 
75.0 


74.9 
71.5 
75.0 
73. 8 
79.4 
79.2 
78.  }< 


80.0 
70.8 


•  ", 


65.4' 

50.  5i 

66.8 

(3.7 

71.7 

72  1 

71.4 

75.7 


54.  01  48.  ft  65.  5 


47.31  39.6 


53.0 
51.1 
61.8, 
61.0 

58. 4  j 

65.6: 


48.5 
44.4, 
55.2 
55.  1 

32.  o 


73.2   67.5 


i  „ 


67.8 
71.0 
70.3 
68.1 
65. 2' 
67.4 
7-2.6  63.2 

71.3  64.1 

71.4  63.7 


56.1 
59.  9 
58.7 
57.  < 
54.3 


I  £. 


45.1 
49.0 
47.  a 
44.1 
40  4 


50.3  43.8 
57  2  42.  7 
53.0  41.8 
52.6   39.4 


57.0 
54.7 

38.  a' 

41.0 

40.3: 

37. 3. 

33.3 

36.8 

20.4 

36.1 

32.4 


59.4 
64  9 

oj.  s 

69.^ 
69.  9 
6f.  fe 

'  72.7 


40.5, 
42.6, 
42.61 

43.7 


53.2  65. 0j  70.3  69.1,  61.6 
54.6  65.H  71.0  69.9  62.4 
56.5  06.  b,  71.5,  69.4.  61.3 


57. 7|  68.61  73. 3|  71.  l!  C8.6 


50.7 

0*»-7 

:oa% 
3«.  c> 

53.2 
55.6 

53.  1 
51.  S 


50.4  38.8*  28.3  4*.  2 
01.2  38.6,  29.7  47.5 
49.0  35.7!  27.4!  4a 8 
52,9,  40. 1   32.5|  4ft.  5 
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Mean  temperature  {in  degrees  Fahrenheit)  at  stations  of  the  Signal  8ervicet  United  States 

Army,  #0. — Continued. 


Station*. 


Lower  Lake*— Cont'd. 

Cleveland,  Ohio 

8andusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mioh 

Escanaba,  Mioh 

Grand  Haven.  Mioh 

Marquette,  Mich 

Port  Huron,  Mich 

*     Chicago,  111 

Milwaukee,  Wis 

Dulath,  Minn 

Upper  Mississippi  Valley : 

Saint  PauLMinn 

La  Crosse,  Wis 

Davenport,  Iowa 

Dee  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk.  Iowa 

Cairo,  111 

Saint  Louia,  Mo 

Missouri  Valley : 

Leavenworth ^Kana 

Omaha,  NebrT. 

Yankton,  Dak 

Extreme  Northwest: 

Breckenridge,  Minn 

Bismarck,  Dak 

Pembina,  Dak 

Northern  Slope : 

Benton,  Fort,  Mont 

Cheyenne,  wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

Dodge  City,  Kana 

Southern  Slope : 

Sill,  Port  Ind.  T 

Concho,  Fort,  Tex 

Davis,  Port,  Tex 

Stockton,  Fort,  Tex 

.Southern  Plateau: 

LsvMesUla,N.Mex 

Santa  FA,  N.  Max 

JE1  Paao,  Tex 

Apache,  Fort,  Aria 

Florence,  Aria 

Grant,  Fort,  Aria 

Preacott,  Aria 

Tucson,  Aria.............. 

Tama,  Aria 

Middle  Plateau  : 

Pioche,  Nev 

Wfcnneuraoeo,  Nev 

Salt  Lake  City,  Utah 

Northern  Platoon : 

BoijiOCity,  Idaho 

Umatilla,  Oreg 

North  Pacific  Coast: 

Olympi*,  Wash 

Portland,  Oreg 

Boeehurg,  Oreg 

Middle  Paciflo  Coast: 

Bed  Blair,  Cat 

Sacramento,  Cal 

San  Francisco,  Cal , 

Sootb  Pacific  Coast : 

Campo,  Cal 

Loa  Angeles,  Cal , 

San  Diego,  Cal 

Viaalia,Cal , 

Stations  : 

fladntMichael's,  Fort,  Alaska 


26.3 
2&6 
27.4 
23.7 

18.4 
14.8 
25.3 
17.4 
21.6 
25.0 
10.7 
11.8 

13.9 
118 
20.8 
119 
10.3 
248 
85.8 
33.1 

25.7 
21.0 
14.9 

2.9 
6.3 

-0.2 

8.3 
24.3 
20.0 

26.1 

3.5 

25.8 

36.4 
43.8 
49.7 
44.6 

40.0 
2a  7 
53.2 
83.3 
51.8 
45.1 
80.1 
48.2 
54.8 

29.4 
28.7 
29.5 

80.5 
32.0 

38.5 
89.8 
40.8 

45.8 
47.6 
51.3 

41. 0 
53.6 
54.6 
46.8 

14 


• 

u 


27.2 
80.4 
29.4 
25.3 

118 
16.4 
25.8 
19.8 
22.8 
28.8 
23.8 
18.1 

116 
22.8 
26.9 
25.2 
25.0 
30.5 
40.1 
36.1 

82.8 
27.8 
21.4 

8.4 

11.8 

7.4 

17.  a 
20.0 
28.7 

33.6 

3.8 

35.8 

43.9 
48.3 
51.4 
49.6 

47.9 
82.1 
57.3 
42.6 
60.4 
510 
38.1 
53.8 
62.0 

35.8 
88.2 
30.2 

40.0 
40.3 

42.4 

43.81 
46.2 

51.6 
53.2 
52.8 

45,5 
55.2 
55.0 
53.2 

-3.4 


g 


34.2 
40.8 
86.1 
82.1 

24.4 
23.3 
32.0 
25.8 
29.9 
35.6 
30.6 
25.4 

28.0 
31.9 
35.6 
39.8 
33.6 
38.7 
48.2 
43.5 

41.4 
36.2 
30.1 

19.2 
22.1 
15.1 

24.0 
83.6 
35.6 

40.4 

7.8 

42.4 

55.6 
61.0 
5a  7 
59.6 

56.2 
40.2 
63.6 
50.6 
61.5 
60.7 
43.5 
60.1 
07.2 

45.2 
45.4 
43.4 

47.7 
50.6 

46.2 
47.7 
50.6 

56.2 
67.0 
54.3 

49.5 
57.2 
56.1 
57.8 

7.4 


p. 


44.2 
50.5 
47.1 
417 

86.2 

35.5 
43.3 
37.2 
41.6 
45.0 
41.3 
3a  5 

44.1 
46.5 

4a  4 

50.7 
47.9 
60.5 
57.4 
54.0 

52.6 
49.2 
45.2 

39.4 
41.4 
35.9 

43.9 
89.2 
47.3 

45.4 
12.1 
53.8 

62.1 
66.3 
64.0 
66.8 

58.6 
44.9 
63.3 
51.8 
67.8 
59.2 
48.6 
64.0 
69.9 

47.0 
48.6 
49.4 

52.0 
54.0 

4a  2 
62.5 
5L2 

61.0 
50.8 
55.0 


I 


58.2 
67.9 
60.4 


I 


58.0 
59.3 
57.6 
57.4 

48.7 
49.3 
55.6 
49.7 
53.3 
56.8 
53.0 
49.0 

58.6 
60.4 
6L3 
62.7 
61.4 
63.2 

eao 

66.0 

65.8 
62.3 
59.4 

55.3 
54.7 
52.9 

56.6 
51.8 
5a  9 

55.7 
22.0 
64.4 

70.7 
76.4 
72.6 
76.2 

70.0 
55.9 
75.9 
58.5 
74.8 
6&6 
55.4 
72.1 
77.9 

54.1 
52.4 
57.4 

55.9 
59.8 

53.6 
56.0 
54.6 

65.1 
62.8 
56.2 


5L6  55.4 


61.6 
60.8 
65.5 


10.5  82.6 


•"9 


67.9 
66.9 
70.3 
67.3 

59.9 
60.0 
64.7 
59.0 
63.2 
66.8 
63.1 
57.7 

67.8 

68.61 

70.6 

69.9 

68.7 

72.6 

75.1 

74.6 

73.8 
70.7 
67.9 

63.8 
62.3 
61.8 

63.2 
61.4 
67.8 

66.8 
31.9 
72.6 

76.9 
79.9 
74.6 
7&  6 

7a  6 

65.2 
81.2 
66.1 
85.6 
7a  1 
66.8 
82.8 
87.2 

64.G 
64.9 
67.0 

66.8 
6a8 

58.7 
61.9 
61.8 

80.2 
72.0 
69.2 

63.3 
65.4 
64.3 
76.4 

419 


o 

72.5 
7&  0 
74.5 
7L9 

66.2 
67.6 
70.1 
66.6 
60.6 
73.1 
69.7 
67.4 

7a  1 
74.4 
7a  9 
77.4 
7a  7 
7a  2 
80.0 
79.7 

78.7 
7a7 
74.1 

69.1 
70.6 
67.2 

72.0 

oa  3 

74.5 

72.6 
40.1 
7a  4 

81.7 
83.8 
7a  2 
8L6 

80.0 
6a2 
83.2 
7a  1 
91.0 
79.8 
74.2 
87.0 
93.3 

72.4 
72.0 
7&  1 

73.3 
7a  9 

61.9 
67.2 
65.8 

82.5 
7a  4 
5a  2 

68.2 
6a  5 
67.5 
79.2 

53.8 


1 

< 


I 

a 

s 


70.8 
72.9 
71.5 
70.0 

64.7 
65.6 
6a6 
66.0 

6as 

71.9 

eao 

67.2 

70.1 
7L5 
73.5 
7&  6 
72.8 
7a  4 
77.6 
7&  6 

77.3 
74.8 
72.2 

66.8 
67.9 
64.2 

09.1 
65.8 
72.4 

70.4 
39.0 
7a  1 

79.4 
80.4 
72.8 
7a  4 

78.6 
66.3 
80.8 
71.4 
88.5 
77.6 
71.0 
84.1 
91.8 

7a  6 
7a  2 

7a  0 

7a  9 
7a  i 

63.1 
06.1 
60.9 

82.2 
7a  7 

sa  8 

68.5 
60.4 

eao 
7a  6 

51.6 


o 

63.2 
64.1 
63.4 
61.8 

eas 

58.2 
60.6 

sa  7 

60.2 

eas 

60.8 
5d  2 

6&2 

60.7 
63.6 
63.8 
62.3 
65.9 
69.2 
67.3 

6tL3 
62.9 
60.8 

64.0 
5a  8 
52.0 

5a  8 
512 
61.4 

60.5 
3a  4 
67.5 

72.9 
74.0 

eas 

73.3 

7a  3 
5a  4 

7a  7 

65.2 
82.0 
73.7 
64.2 
79.0 
85.1 

63.8 
61.5 
64.9 

62.1 
64.4 

5a8 
61  5 
60.9 

75.9 
70.7 
60.0 

64.0 
67.6 
66.9 
72.4 

44.2 


J 


j 

a 

o 

> 


514 
5a  5 
62.6 
5a  4 

44.8 
44.2 
60.0 
418 
49.6 
51.9 
47.0 
44.8 

4a  4 
49.4 
51.9 
55.0 
61.2 
54.2 

sa  4 

67.0 

55.8 
514 
4a  8 

42.9 
43.5 
39.0 

47.1 
44.5 
49.7 

50.4 
22.0 
55.8 

63.0 
05.8 
62.4 
C4.0 

01.3 
49.8 
67.4 
54.3 
69.9 
64.2 
53.0 
69.4 
74.3 

50.9 
47.7 

sa  7 

49.0 
51.5 

4a7 
54.0 
51.3 

64.3 
62.4 
59.9 

56.7 
6X6 
63.5 
61.1 

29.4 


sat 

42.8 

sa  9 
»a  2 

32.1 
31.2 
37.0 
8L7 
3a  3 
37.9 

aao 
2ao 

80.2 
32.9 

3a  7 

42.0 
34.6 
37.9 
4&  2 
42.2 

315 
35.7 
31.8 

23.2 
24.2 
19.0 

24.0 
33.6 
3a  1 

3a  5 
11.4 
39.7 

4a  8 
51.2 
5&1 
50.8 

47.4 
87.6 
57.3 
44.4 

5a  2 

52.1 
41.8 

sa  6 

612 

41.3 
39.6 
4L9 

410 
43.9 

45.8 
45.8 
47.6 

64.8 
55.1 
57.1 

48.7 
60.2 
59.2 
516 

13.0 


80.1 
34.5 
30.8 
27.7 

215 
21.4 
29.8 
212 
26.8 
29.7 
24.9 
110 

20.6 
212 
2a  9 
19.8 
26.7 
20.2 

sao 

34.7 

30.8 
2a  4 
2L8 

11.5 
17.3 

ao 

218 
27.1 
27.6 

29.0 

14 

314 

87.1 
416 
89.1 
43.1 

417 
30.0 
49.0 
816 
515 
44.2 
35.1 
418 
56.1 

316 
29.0 
31.7 

31.0 
34.2 

41.4 

41.8 
40.4 

47.3 
47.9 
51.8 

44.3 
55.2 
513 
46.2 

5.9 


1 


o 

419 
510 
50.1 
47.4 

41.2 
40.4 
47.0 
4L5 
412 
49.0 
44.6 
40.4 

43.8 
46.6 
49.3 

418 
51.8 
57.8 
515 

53.2 
49.5 
418 

87.9 
318 
810 

416 
44.2 

47.6 

49  0 
18.8 
53.3 

60.6 
63.7 


019 

59.8 
47.9 


69.8 


518 
615 
73.2 

50.1 
49.8 
51.7 

52.4 
54.8 

50.8 
53.3 
53.1 

64.0 
61.3 

sa  2 

54.2 
60.7 
60.9 
61.9 

213 
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APPEN  DIX    zo. 


Mean  temperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  Untied  State* 
Army,  for  each  month  and  the  year.  (Computed  from  November,  1879,  to  December,  1884, 
both  inclusive,  except  at  stations  opened  subsequent  to  the  former  date.) 

[The  daily  means  are  obtained  by  dividing  tbe  sum  of  the  7  a.  no.,  3  and  11  p.  m.  (Washington  time), 
observations  by  8 ;  the  monthly,  by  dividing  tbe  sum  of  the  dally  by  the  number  of  days  in  the 
month.] 


Station*. 


New- England: 

Bastport,Me 

Portland,  Me 

Mount  Washington,  N.  H  . 

Boston,  Mass 

Block  Island,  B.  I 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States: 

Albany.N.Y 

New  York  City 

Philadelphia,  fa 

Atlantio  City,  N.J 

Barnesat  City  ,N.  J 

Cape  May,  N.  J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chineoteagne,  Va 

Lynohbarg,  Va 

Norfolk,  Va 

8onth  Atlantio  States: 

Charlotte,  N.  C 

Hatteras,N.C 

Kitty  Hawk,  N.  C 

MacQD,  ForLN.C 

Smithville,N.C 

Wilmington,  N.  C 

Charleston,  8.  C 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Fla  ..... 

Florida  Peninsula: 

Cedar  Keys.  Fla 

Key  West.  Fla. 

Sanford.Fla 

Eastern  Gnlf  States: 

Atlanta,  Ga 

Pensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vioksb  org,  Miss 

New  Orleans,  La  ...f , 

Western  Gnlf  States: 

8hreveport,  La ............ 

Fort  Smith,  Ark , 

Little  Rook,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Rio  Grande  valley : 

Brownsville,  Tex 

Rio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee : 

Chattanooga,  Tenn 

Knoxvills,  Tenn 

Memphis,  Tenn 


4 


o 

10.8 
24.6 
6.1 
20.4 
80.1 
20.5 
28.8 

25.0 
80.0 
8L7 
82.4 
81.0 
84.8 
80.8 
82.1 
84.4 
82.8 
80.0 
88.5 
87.6 
40.7 

41.5 
43.2 
42.2 
48.8 
47.3 
48.8 
51.6 
48.8 
58.1 
57.4 

58.2 
71.8 
65.6 

44.1 
54.1 
52.3 
40.5 
40.0 
55.0 

46.8 
82.0 
42.6 
68.6 
68.0 
42.0 

58.6 
57.6 

41.0 
80.0 
40.8 


28.2 
28.7 
8.8 
80.1 
83.8 
30.6 
82.1 

80.0 
88.6 
87.1 
86.7 
36.1 
80.0 
84.1 
88.6 
80.7 
88.5 
45.0 
80.2 
43.8 
46.6 

48.3 
48.8 
46.7 
40.8 
51.0 
63.5 
66.3 
54.0 
57.6 
61.4 

62.8 
73.1 
65.3 

50.0 
58.4 
57.1 
55.1 
54.0 
60.5 

52.1 
40.8 
48.0 
68.3 
68.2 
54.0 

62.0 
04.4 

48.0 
45.4 
47.0 


1 


o 

27.0 
84.0 
0.6 
38.0 
85.0 
84.5 
85.0 

84.8 
86.7 
40.2 
38.6 
88.8 
41.4 
37.6 
40.4 
42,5 
41.2 
46.4 
41.4 
46.1 
48.0 

50.4 
50.0 
47.5 
61.4 
53.0 
55.0 
58.3 
57.3 
60.6 
64.2 


64.5 
73.0 
68.4 


53.0 
61.8 
61.2 
58.4 
50.4 
63.0 

58.0 
50.7 
54,1 
64.0 
04.7 
60.8 

68.8 
00.7 

61.5 
48.4 
52.1 


o 

37.8 
44.7 
20.1 
43.6 
42.8 
45.2 
45.3 

47.8 
47.0 
40.0 
46.7 
46.0 
48.0 
47.1 
48.1 
52.6 
5L7 
54.0 
40.4 
55.0 
65.6 

58.8 
55.2 
58.6 
57.1 
60.2 
6L2 
64.8 
64.1 
66.7 
60.6 

70.5 
77.2 
70.8 

6L0 
67.0 
68.0 
65.5 
66.4 
70.0 

66.8 
50.4 
02.7 
60.0 
70.8 
05.2 

74.1 
76.2 

60.0 
57.6 
62.0 


I 


o 

47.1 
65.1 
84.2 
55.3 
51.9 
57.3 
56.4 

61.2 
50.3 
62.6 
57.8 
57.2 
60.0 
50.5 
50.7 
65.3 
64.0 
65.2 
60.2 
68.0 
67.6 

60.0 
60.0 
64.8 
68.0 
70.2 
70.1 
72.8 
72.4 
73.0 
74.0 

76.0 
80.0 
75.5 

60.1 
78.0 
74.4 
72.0 
78.1 
75.6 

73.6 

ea  0 

70.0 
76.3 
76.4 
70.6 

7&8 
80.8 

68.2 
66.0 
70.6 


• 

a 

5 


56.2 
65.0 
44.3 
05.8 
62.4 
6C.0 
65.7 

70.1 
68.3 
7L5 
60.8 
00. 5 
0&5 
08.8 
68.2 
73.6 
78.0 
73.3 
00.5 
74.8 
75.2 

76.1 
74.2 
78.6 
75.0 
77.0 
76.7 
79.5J 
78.7 
80.8 
80.7 

80.7 
83.7 
7a  6 

75.4 
70.7 
80.7 
70.1 
70.0 
81.1 

81.0 
76.8 
77.0 
82.4 
82.0 
78.6 

82.6 
85.8 


3 


o 

00.5 
60.6 
46.7 
60.0 
08.5 
70.9 
70.3 

73.2 
72.6 
75.1 
72.6 
72.2 
74.1 
74.0 
78.2 
76.0 
76.2 
77.3 
74.4 
78.0 
78.8 

70.4 
78.2 
7ft  2 
7a  8 
80.7 
70.0 
82.8 
81.0 
83.3 
82.0 

82.7 
85.3 
82.4 

7a  5 
81.0 
81.1 
81.8 
81.3 
83.0 

83.1 
70.6 
80.0 
84.0 
83.2 
8L5 

83.4 
80.8 


75. 01  77.0 
7a  2j  75.2 
7a  0l  80.4 


o 
bfi 

P 


o 

01.1 
68.6 
47.2 
68.8 
68.4 
60.5 
60.8 

71.0 
71.6 
73.7 
7L6 
71.1 
72.0 
72.8 
72.4 
74.7 
74.3 
7R  1 
73.1 

7a  0 

7a  7 

7a7 
77.4 

7a  s 

77.7 
7a  8 
78.2 
80.6 
70.5 
80.6 
81.0 

81.7 
84.2 
80.4 

7a  8 
80.8 
80.4 
70.6 
80.3 
82.0 

81.7 
7a  7 
7a  6 
8a  4 
82.3 
70.6 

82.2 
83.1 

75,0 
74.4 

7ao 


i 

a 
I 


56.5 
62.8 
42.6 
03.5 
64.7 
65.0 
65.1 

65.0 
67.5 
60.8 

68.8 

oao 

70.1 
00.0 
60.0 
70.2 
7a  2 

7a  4 

70.5 
71.1 
73.1 

71.8 
76.3 
74,0 
7a  0 
74.8 
74.6 
7a  0 

7a  6 
7a  6 

77.7 

70.6 
82.7 
7a  0 

72.0 
77.3 
77.3 
7a  0 
75.4 
7a  0 

75.3 
72.5 
72.6 
80.1 
70.4 
7&8 

70.4 
82.6 

71.1 
70.2 
72.6 


I 


o 

4a  7 

51.0 
30.2 
51.7 
65.3 
53.0 
54.J 

sao 
6a2 

67. 7i 
6a  5 
57.7 
60.0 
57.0 
60.8 
50.6 
50.0 
04.6 
61.3 
61.1 
68.7 

08.3 
67.6 
05.6 
67.6 
6a  8 
07.0 
00.5 
68.2 
60.5 
72.61 

74.1! 
70.4 
74.8 

05.1 
71.0 
71.4 
60.7 

oao 

78.2 

0&4 
04.6 
0&5 
74.7 
74.6 

ea  7 

7a  6 

74.8 

03.8 
02.4 


o 

3a  i 

38.6 
17.2 
40.0 
44.0 
40.8 
42.31 

40.4 

4a  2 

44.6 
44.5 
44,2 

4a  0 

45.0 
47.5 
46.0 
44.7 
52.2 
47.0 

4a  7 

51.2 

40.8 
56.2 
53.6 
55.5 
54.6 
56.1 
57.81 
54.8 
6a  6 
62.5 

oao 

7a  4 

07.1 

51.2 
50.4 
5a8 
6a  8 

5a  3 

81.4 

54.4 

51.3 
51.5 
82.2 
02.3 
60.7 

65.4 

oao 

40.0 
47.01 


06,2]  50.1 


I 


2a  7; 

30.1 
11.3 
31.4 

3a  1. 
31.8 
33,5 

30.4 
34.4 

3a  1; 

36.  8i 
3a  4, 
30.4! 
35.8, 
38.2| 
3a  3 
80. 5| 
44.6 

sao 
4a  4 
44.6 

43.8 
47.3 
4a  4 

48.4 
40  4 
60.2 
58.4 
50.2 
54.6 
5a  4 

99.7 
71.0 
04.0 

4a  1 

5&4 
53.4 

60.0 
51.8 
57.4 

sao 

40,4 
45.3 

57.8 
57.8 
40.7 

01.8 

oat 

48.0 

4a 

48.7 


d 
a 
o 

< 


41.  a 
47.8 

26.5- 
4&4 
49.0 
40.3 
40. » 

50.4 
51.0 
54.1 
52.5 
52.0 
54.7 
52.7 
54.0 
56.1 
55.1 
50.2 
55.0 

4a  2 

60.1 

60.0 
61.  J- 
00.1 
02.4 
03.7 
04.1 

oao 

05.5 

67. 0 
7a  2 

71.1 

7a  2 

71.0 

01.7 
08.4 

oao 
oao 
00.2 

70.2 

65.6 
60.  S 
02.8 

7a  6 
7a  2 

05.0 

72.0 
78.1 

00.4 
68.2 
0U7 
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Mean  temperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  States 

Army,  for  each  month  and  the  year,  ^c— Continued. 


Stations. 


Ohio  Taller    and  Tennessee— 
Continut  a : 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsbur*,  Pa 

Lower  Lakes : 

Boflalo.  N.  Y A 

Oswego,  N.  T 

Roobeeter,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo.  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena.  Mich 

Bscan  aba,  Mich 

Grand  Haven,  Mich 

Mackinaw  City,  Mich 

Marquette,  Mloh 

Port  Huron,  Mich 

Chicago,  Hi  .. 

Milwaukee.  Wis 

Dolnth.  Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn..... 

La  Crosse,  Wis    

Davenport,  Iowa 

Des  Moines.  Iowa 

Dnbuqae,  Iowa 

Keokuk,  Iowa 

Cairo,  111  

Sorioffneid.  Ill 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennett.  Fort,  Dak 

Huron,  Dak 

Yankton.  Dak 

.Extreme  Northwest : 

Moorhead.  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Boiord,  Fort,  Dak 

Northern  Slope : 

Assinaboine,  Fort,  Mont .. 

Benton.  Fori,  Mont 

Caster,  Fort.  Mont 

jfelena,  Mont 

MajrinniB,  Fort,  Mont 

Poplar  River,  Mont 

Shaw.  Fort,  Mont 

Deedwood,  Dak 

Cheyenne,  Wyo 

Xorth  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo  ... 

Dodge  City.  Kans 

Elliott.  Fort,  Tex 

Southern  Slope: 

OIL  Fort,  Ind.  T 

Concho,  Fort,  Tex 

Davis.  Fort,  Tex  

8toekton,  Fort.  Tex 

Southern  Plateau: 

SanU  Fe,  K.  M ex 

El  Paso.  Tex 

Apache,  Fort,  Art* 

Grant,  Fort.  Aria 

Presoots,  Arte        

Tfaomaa,  Camp,  Axis 

Yuma,  Aria 


39.6 
35.71 
29.5 
34.8 
29.5 
31. 7i 

24. 01 
25.7| 
24.3, 
27.4 
25. 91 
27.4, 
27.3 
25.8 

18.0 
14.0 
25.2 
14.8 
18.5 
21.5 
24.7 
20.4 
10.0 

12.4 
10.0 
22.0 
20.3 
19.0 
24.5 
35.9 
27.8 
29.7 

27.0 
20.5 
10.4 
0.8 
15.9 

-2.7 

-6.8 

5.4 

5.1 

10.5 
16.0 
17.4 
15.0 
17.4 
2. 
17.3 
2L4 
24.9 
21.0 

30.8 

1.8 

2L9 

27.4 

3L7 

86.9 
42.8 
42.4 
43.1 

27.2 
43.4 

33.8 
42.1 
34.5 
40.) 

62.8 


E 


45.8 
42.1 
35.5 
41.0 
35.8 
3&4 

26.6 

28.9 
27.3 
30.7 
30.7 
32.0 
32.0 
81.0 

19.6 
16.3 
27.9 
14.0 
17.7 
25.6 
29.6 
25.8 
15.2 

18.4 
22.7 
2&  9 
25.8 
25.0 
30.6 
42.5 
34.1 
36.0 

32.2 
25.2 
10.2 
14.4 
18.8 

5.6 

1.5 

10.9 

10.2 

13.4 
19.4 
20.4 
19.7 
13.6 
5 
19.7 
22.3 
25.8 
241 


o 
u 


2—4. 


29.51 
8.4 
26.9 
80.8 
35.5 

4L8 
48.3 
47.8 
4&  5 


o     i 

49.7 

45.11 

40.1 

44.2 

39.1 

3A  6 

29.4' 

31.6 

30.3 

33.1 

33.3 

35.1 

36.0 

34.6 

24.1 
22.6 
31.8 
20. 2 
23.  5, 
29.0 
34.  8j 
31.1 
24.2 

28  6 
31.0 
35.4 
34.3 
33.0 
37.6 
47.6 
.40.0 
42.1 

41.0 
34.7 
28.4 
27.7 
29.4 

IP.  8 
12.7 
21.2 
22.1 

28.6 
33.4 
31.7 
33.4 

2a  e 

28.7 
32.3 
29.9 
82.8 
85.6 

39.6 
7.2 
40.9 
41.8 
45.7 


«e 
3S 


59.6 
56.0 
51.9 
54.3 
50.0 
50.3 

40.1 
41.9 
42.0 
43.6 
44.2 
45.6 
46.9 
45.6 

3a  1 

35.7 
43.2 
36.6 
36.5 
40.1 
45.2 
42.3 
37.8 

44.9 
47.0 
49.5 
49.0 
47.8 
51.8 
Do.  0 
53.0 
54.0 

53.7 

49.7: 


o 

69.2 
66.9 
64.0 
65.6 
62.8 
63.1 

53.6 
54.9 
56.3 
57.5 
58.3 
60.7 
60.4 
58.8 

49.2 
50.1 
56.0 
40.2 
49.5 
53.3, 
57.1 
54.2 
48.3 

58.5 
60.7 
62.0 
60.9 
60.6 
63.5 

ea  1 

68.8 
65.2 

64.3 
62.5 
43.0:  56.5 


43.6 

44.8 


52,8 
59.7 


37.8'  53.3 
33. 5  51.  2 
38.5  55.2 
39.2  53.7 


41.4 

41.8 
44.01 
41.4 
37.6 
38.6 
39.5 

sa  0 

39.81 
46.8 

47.2; 

13. 0[ 

4a  4 

52.2 
65.5 


60. 6,  62. 2 
66.9  64.0 
53.7!  59.2 
56.1,  62.5 


3a  6, 

55.41 

4a  5 

50.0 
42.  5 
53.2 


31.6 

48.9 

37.4 

44.3 

36.0 

46.  R   __. 

56.3!  62.5,  68.3 


46.8 
63.0 
49.4 
57.0 
4a  I 
59.  5 


52.5 
53.2 
54.5 
51.6 
47.6 
55.0 
49.9 
49.0 
49.3 
67.9 

56.4 
21.8 
57.2 
61.6 
63.1 

69.1 

71.2 
67.0 
70.5 

56.4 

71.5 
56.7 
65.8 
57.0 

6a4 

76.3 


6 

a 

a 

*9 


76.2 
74.0 
72.5 
7a  8 
70.8 
70.6 

63.8 
63.7 
64.9 
60.3 
67.0 
68.5 
69.3 
67.8 

59.0 

61.0 

64.51 

50.0 

58.1 

62.8 

65.1 

62.1 

58.2 

67.0 
69.1 
69.8 
69.6 
68.4 
71.8 
75.9 
71.5 
73.3 

73.5 
72.1 
6*.2 
66.3 
69.7 

64.8 
62.1 
65.3 
64.3 

63.5 
63.2 
64.5 
61.1 
69.4 

ea7 

59.7 
60.4 
60.7 
6a  8 

66.9 
33.6 
68.9 
73.2 
73.2 

7a  4 
79.9 
74.9 
79.1 

65.9 
80.8 
67.0 
76.1 
6(i.4 
78.9 
84.5 


"3 

*-9 


78.2 
77.1 
75.3 
77.0 
74.1 
72.8 

oai 

6*7 
6a8 
70.3 
70.4 
7IJ.2 
73.1 
71.2 

64.3 
65.3 
6a  3 
01.9 
63.8 
67.0 
7a  8 
67.8 
65.2 

69.9 
71.5 
73.6 
72.7 
72.0 
76.0 
7a  5 
75.3 
77.0 

76.7 
75.5 
70.8 
68.3 
72.4 

66.4 
63.4 
67.8 
66.5 

66.2 

eas 

70.0 
66.6 
61.5 
64.0 
632 
62.9 
65.7 
72.5 

72.3 
3ft  7 
75.1 
7a  2 
7&  0 

8L1 
81.7 
75.7 
80.2 

eao 

81.8 
71.9 
77.3 
71.4 
83.2 
91.4 


(8 
0 


O 

77.4 
76.0 
74.1 
75.6 
72.5 
71.9 

6B.5 
6U6 
69.0 
69.7 
69.4 
71.4 
71.4 
70.3 

64.0 
64.1 
67.7 
62.1 
63.2 
67.3 
71.1 
68.1 
64.1 

69.6 
70.8 
72.7 
72.0 
71.1 
74.7 
77.3 
74.0 
76.1 

75.2 
7a  9 
71.8 
68.6 
72.3 

66.2 
63.4 
67.7 
66.7 

65.7 
6a  6 
70.0 
67.2 
63.5 
66.0 
63.3 
65.4 
64.3 
71.7 

70.5 

sai 

72.1 
73.9 
74.0 

79.7 
79.1 
71.0 
7a  8 

64.9 
7a  0 
69.0 
73.4 
69.1 
80.1 
90.1 


u 
.a 

a 


& 


a 

o 


a 
© 

n 


0  1 

7L5. 

70. 4l 
67.6, 
70.4 
67.4 
67.9 

63.9 
03. 5 
65.1 
64.9 
65.2 
.66.4 
66.2 
65.2 

sao 

576 
62.5 
57.8 
56.9 
62.3 
65.3 
61.6 

5a  4 

59.9 

62.7; 

65.  51 
ea  9, 

63.3 
67.6, 
70.7, 

67.  ll 
70.  lj 

67.8 
65.2 
60.1 

5a  0 

61.8 

55.4 
52.4 
55.8 

sa  7 

5a2 
55.5 
57.0 

5a  0 

5L5 
54.4 
52.4 
53.4 
66.5 
62.0 

62.0 
80.7 
66.4 
67.0 
67.9 

72.9 
72.9 
66.1 
7L0 

5a  0 

71.2 
62.1 
70.0 
62.1 
72.7 
82.9 


64.1, 
60.9 
57.0 
60.2 
56.2 
57.0 

51.6 
51.4; 

sa  9 

54.5 
54.2, 
55.0 
64.8 
54. 8| 

4a  3] 

4a  3| 

51.6 

4a  5 

46.0 

50.2 

64.3 

51.5 

45.7 

4a  6 
51.4 
54.5 
52.7 
52.1 
56.6 
62.2 
56.7 
59.0 

sa  4 

5a5 
4a  3 
46.8 
49.5 

416 
39.6 
43.0 
41.4 

40.5 
41.8 
45.2 
42.2 
39.5 
42.7 
40.6 
43.2 
43.5 
49.6 

50.1 
20.5 
52,5 
54.6 
67.4 

62.6 
64.8 
60.5 
63.2 

4&5 
62.1 
52.7 
60.7 
51.7 
59.5 


48.6 
46.6 
41.5 
45.3 
41.2 
42  5 

3a  6 

39.4 
37.6' 
40.9 
39.5 
40. 0 
40.8 
40.0, 

32.2 
80.7 

3a  4 

35.7 
3a  8 

sao 

39.3 
35.6 
2a  3 

31.0 
84.2 
39.1 
36.4 
35.8 
39.9 
47.4 
41.8 
44.0 

41.2 
37.0 
29.2 
30.4 
32,5 

23.6 
19.3 
25.9 
24.9 

28.5 
30.3 
31.5 
29.6 
32  9 

2a  5 

30.7 
31.2 
82,9 

sab 

3a  3 
10.0 

3a  9 
3a  0 

41.0 

4a  8 

51.2 

4a  9 

50.4 

35.0 
49.5 
4a  3! 
49.7J 
40. 9 
18.0 


a 

a 

a 


41.6 
38.8 
32,4 
37.6 
33.2 
34.8 

30.2 
30.4 
29.0 
32.7 
30. 5 
81. 8 
31.8 
31.2 

23.6 
21.0 
29.6 
2a  5 
22.2 

2a  9 

29.2 
25.0 
14.9 

17.6 
21.6 
28.0 
24.3 
24.2 
2a  5 
89.1 
31.7 
34.1 

30.6 

2a  7 

18.3 
17.8 
19.0 

9.7 

4.5 

10.0 

ao 
iao 

19.9 

iai 
20.4 
20.1 
—2.0 
21.5 
21.8 

27.6 
23.1 

31.7 

a7 

20.0 

29.1 


o 

60.0 
57.4 
53.3 
5C  5 
5:'.  6 
5X1 

46.5 
47.4 
47.5 
49.3 
40.0 
50.8 
50.8 
40.7 

41.2 
40.5 
47.2 
40.0 
40.5 
45.1 
48.8 
45.5 
39.1 

43.9 
46.6 
50.2 
48.5 
47.8 
51.8 
56.5 
53.0 
55.1 

53.3 
49.5 
43.6 
41.8 
45.6 

36.6 
33.2 
39.0 

3ai 

40.3 
42.6 
43.6 
42.6 
38.8 
36.3 
41.2 
41.2 
43.5 
47.4 

49.4 
18.9 
40.2 
52.2 


33.8  54.6 


37.7 
4a  1 

4a  5 

4a  3 

80.2 

45.8 
3a  6 
45.1 
37.6 
43. 3 


60.2 
63.1 
69.2 
62.2 

4A8 
62.5 
51.7 
59.8 
5i.5 
61.4 


69.91  59.71  6&  41  7a  8 
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Mean  temperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  States 

Army,  for  each  month  and  the  year,  fo. — Continued. 


Stations. 


Middle  Plstean: 

Winnemuoca,  Uev . . . 

Salt  Lake  City,  Utah. 
Northern  Plateau : 

Boise  City,  Idaho.... 

Lewiston,  Idaho 

Dayton,  Wash 

Spokane  Falls,  Wash. 
North  Paciflo  Coast: 

Canby.  Fort,  Wash. .. 

Olympia,  Wash 

Tatoosh  Island,  Wash 

Portland,  Oreg 

Rosebnrg,  Ores 

Middle  Paciflo  Coast: 

Cape  Mendocino,  Cal. 

Bed  Bluff.  Cal 

Sacramento,  Cal 

San  Francisco,  Cal . . . 
8outh  Paciflo  Coast : 

Los  Angeles.  Cal 

San  Diego,  Cal 

Alaska  Stations : 

Saint  Miehael'sjrort,  Alaska 

Sitka,  Alaska 


Unalashka,  Alaska 

Behrlng'slsland,  Behrlng 


i 


o 

28.9 
27.9 

215 
8L6 
80.9 
23.7 

42.6 
87.8 
4L5 
89.8 
89.8 

46.6 
46.3 
45.3 
49.8 

62.0 
518 

'  5.8 
87.0 
8L8 

28.7 


3a  0 
29.7 

80.6 
80.4 
291 
24.2 

88.2 
80.9 
86.6 
88.0 
39.8 

44.6 
47.0 
47.7 
49.7 

68.1 
58.5 

1.6 
82.7 
88.8 

28.8 


I 


o 

88.9 
40.0 

41.5 
43.2 
42.4 
88.6 

44.0 
43.8 
42.7 
46.0 
45.9 

48.6 
53.7 
63.4 
52.5 

54.7 
55.1 

10.8 
87.0 
83.0 

918 


I 


46.2 

47.9 

49.0 
50.8 
419 
47.4 

515 
410 
49.2 
51.1 
60.5 

47.8 
67.9 
56.8 
53.9 

67.6 
57.8 

19.0 
42.7 
85.0 

216 


£ 


o 

53.4 
57.1 

67.2 
616 
619 
55.7 

614 
511 
50.9 
516 
56.0 

5L0 
618 
68.4 
57.0 

61.8 
6L4 

88.2 
416 
814 

810 


l 


o 

6151 
615 

610 
619 
68.9 
68.8 

512 
514 
53.8 
6L7 
6L8 

54.6 
74.9 
67.9 
57.9 

616 
64.5 

412 
6L2 
418 


£ 

3 


o 

71.7 
74.4 

72.1 
72.8 
67.4 
67.9 

516 
61.1 
618 

64.8 
615 

538 
818 
7L9 
518 

612 

619 

617 
618 
514 


42.2  47.4 


i 


69.2 
74.2 

7L1 
72.0 
617 
67.3 

60.7 
61.5 
514 
64.2 
68.8 

610 
79.8 
70.7 
511 

69.6 
616 

515 

618 
614 


o 

617 
612 

516 
69.7 
612 
517 

57.6 
616 
52.9 
619 
619 

67.2 
712 
611 
512 

67.5 
618 

415 
6L9 
47.0 


I 

8 


o 

44.9 
49.6 

47.0 
49.0 
411 
47.1 

51.8 
419 
49.1 
52.9 
50.1 

618 
612 
611 
67.4 

61.8 
6L5 

81.8 
454 

410 


6L8  47.1  811  814 


I 


o 
33.0 
811 

316 
310 
37.4 
819 

42.1 
412 
414 
44.4 
411 


5L8 
617 
6L1 
54.2 

67.4 
57.2 

110 
412 

84.7 


32.4 
316 


3 

a 


o 

410 
50.3 


31.8!  414 
31.3  50.4 
30.5!  412 
27.6  412 


218. 
813 
89.4, 
40.1 
41.5 

49.0 
416 
411 
5L2 

54.5 
516 

4.4 
812 
810 


419 
419 
47.8 
51.4 
6X6 

51.2 
61.6 
615 
610 

60.4 
60.1 

217 
43.9 
416 


27.4   817 
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APPENDIX   12. 

Annual  and  mean  annual  temperature  (in  degrees  Fahrenheit)  at  stations  of  ike  Signal  Ser~ 

vioe,  United  States  Army. 

[The  dally  mean*  are  obtained  by  dividing  the  sum  of  the  three  telegraphio  observation*  by  8 ;  the 
monthly,  by  dividing  the  smn  of  the  daily  by  the  number  of  days  in  the  month ;  the  annual,  by  di- 
viding the  sum  of  the  monthly  by  12.  From  August  25,  1672,  to  November  1, 1879,  observations  were 
taken  at  7.85  a.m.,  4.85  and  11  p.m.,  Washington  tirao;  ana  from  November  1, 1879,  to  December 
81, 1884,  at  7  a.  m.t  8  and  11  p.  m.,  Washington  time.] 


Stations. 


New  England : 

Eastport,  He 

Portland,  Me 

Mt  Washington,  N.  H . 

Boston,  Mass 

Block  Island,  R.I 

New  Haven,  Conn 

New  London,  Conn.... 
Middle  Atlantic  States : 

Albany,  N.  Y 

New  York  City 

Philadelphia,  £a 

Atlantic  City,  N.  J . . . . 

Barnegat  City,  N.  J  . . . 

Cape  May,  N.  J 

Sandy  Hook,  K.J 

Dol.  Breakwater,  Del. . 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chlncoteague,  Ya 

Lynchburg,  Va 

Norfolk.  Va 

South  Atlantic  States  x 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk,  N.  0 

Macon,  Fort.  N.  Cl.... 

Smithville,  N.  C 

Wilmington,  N.  C 

Charleston,  S.  C 

Augusta,  Ga 

Savannah.  6a 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West,  Fla 

Eastern  Gnlf  States : 

Atlanta,  Ga 

Pensacola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vicksborg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Sbrevcnort,  La 

Fort  Smith,  Ark 

LittloKook,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley: 

Brownsville,  Tex 

Rio  Grande  City,  Tax  . 
Ohio  Valley  and  Tens 

Chattanooga,  Tenn 


1878. 


43.7 
25.4 
48.3 


47.8 
47.4 


1874. 


1875. 


41.1 


o 
88.6 


44.0  44.1 
25. 8'  23. 5 


50.2 
5L5 


6L7 


54.3 
54.8 


4a  7 

49.2 
40.1 

46.3 
51.4 
52.6 
51.0 
51.0 
52.2 
40.8 


46.2 


55.0 
58.1 


63.0 
64.6 
62.9 
65.0 
68.2 


77.0 


55.5 
55.0 
50.1 


56.6 
58.7 


48.2 
47.3 

43.6 
4ft  6 
50.1 
40.2 
48.8 
50.2 
40.1 


1876. 


40.8 
48.0 
25.0 
47.8 


1877. 


o 

42.6 
48.3 
27  8 
40.2 


187a 


53.1 
52.2 
57.6 


55.3 
57.6 


63.6 
65.7 
64.4, 
66.5 
60.8 


60.7 
40.5 

47. 0 
50.5 
52.5 
51.1 
51.0 
53.6 
51.0 


52.4 
51.0 

4a  1 
52.6 
53.0 
52.5 
52.1 
54.8 
53.3 


54.0,  56.8 
54.4,  55.5 
58.4   5a  8 


57.1 
59.0 


50.2 

sao 


50.3 


6L5 
64.8! 
63.3, 
65.8! 

oa  8 


77.8  7a  1 


66.0; 
64.2 
65.8 
68.0 

64.5 


00.3 
60.6 


67.0  66.7 

66. 1  65. 2 
66.0  64.0 
60.0,  68.8 

6a  o'  65. 2 


63.1 
61.6 
65.5 
63.4 
66.6 
68.4 


50.8 


77.0 


63.2 
62.4 
66.1 
64.8 
67.0 
60.1 


43.0 
40.1 

2a  o 

40.2 


52.9 
51.3 

4a  7 
52.0 
54.6 
53.0 
52.4 
56.0 
53.4 


1870. 


56\0| 
56.0 
50.6 


58.7 
50.8 


60.1 


77.0 


70.5,  60.8 
70.6  60.4 


66.0  66.8 
64. 6:  65. 3 

64.3  64.0 

68.4  68  3 
I 

64.7   64.8 


70.1 
60.7 


60.0 
6a  4 


63.7 

62. 2 

66. 

65.2 

67.8 

60.3 


77.1 


67.3 
65.8 
66.0 
68.9 

65.6 


70.0 
70.7 


72.7 


o 

40.6 
47.1 
25.8 
47.8 

60.7 
40.7 

46.4 
51.3 
63.4 
51.5 
50.7 
54.2 
6L6 


1880. 


55.0 
55.1 

5a  8 


58.4 
50.2 

60.4 


60.3 


63.1 
62.6 
66.7 
65.2 
67.4 
60.3 


77.1 
61.5 


67.0 
65.6 
66.3 
60.8 

66.0 


70.8 
7L1 


73.7 
74.2 

60.7 


42.3 
4a  7 
27.6 
4a  4 

51.6 
60.8 

50.4 
52.2 
54.5 
53.3 
52.4 
55.6 
53.5 


1881. 


66.4 
55.6 
60.6 


5a  2 
60.5 

60.8 


6L3 


65.0 
63.0 
67.2 
65.4 
68.0 
70.2 

70.8 

78.7 

62.1 
6U3 

(') 
65.8 
65,2 
6a  4 

65.6 


61.0 
60.8 
60.5 


72.6 
72.8 

6a  3 


1882. 


42.1 
4a  4 
27.6 
48.6 
50.3 
40.8 
50.8 

5L4 
52.2 
54.2 
52.7 
51.6 
54.7 
53.3 
54.4 
57.1 
55.0 
50.5 
54.7 
50.8 
50.0 

61.4 
61.0 
50.7 
62.4, 
63.4; 
64.2' 
60.  8 
65.7 
67.8 
70.2 

70.6 
7a  1 

62.0 
6a  3 

oao 

66.1 
66.8 
00.7 

66.4 


03.0 
7a  1 
70.1 


72.5 

73.  t 

oas 


i88a 


o 
4L5 

4a  o 

26.6 

4ai 

50.0 
48.7 
40.8 

61.0 
51.5 
54.0 
52.6 
62.0 
55.2 
52.7; 
54.0 
65.71 
54.0. 
58.0, 
55. 21 
57. 7j 
50. 81 

60.4 
61.7 
50.5 
62.4 
63.2 
64.2 
67.1 
65.3 
68.1 
70.4 

7L1 
7a2 

6L8 
6a4 

ea  2 
oao 
oao 
7a  8 

66.2 


02.0 
71.6 
7L8 


73.8 
0) 

60.4 


1884. 


o 

40.6 
46.4 
24.8 
47.0 
4a  8 
47.5 
48tB 

40.2 
50.0 
63.0 
51.41 
51.  o! 
53.8' 
51.0 
53. 81 
55. 1| 
54.0; 
58.3 
54.6 
57.5 
59.9, 


I 

A 


41.5 
47.0! 
27. 41 

4a  3 
4a  5 
4a  8 

40.71 

60.0 
51.0 
53.5 

sao 

62.0 
64.8 
6a  2 
54.1 
56.2 
55.1 

5a  7 

55.6 
57.6 
60.4 


60.5 
61.2 
50.5 
61.0 
63.1 
64.0 
66.6 
65.8 
6a  3| 


60.5 
62.2 
00.4 
02.7! 
63. 81 
04.5' 
66.7 
65.2 
67.11 
70.6!  60.0 


72.4! 

7a  4, 

0L5 
00.0 

oao1 
oa7 

00.4. 
71. 1- 

05.8 
60.7 
02.1 
70.0 
70.3 
05.7 

72.7 
(») 

60.8 


70.7 
77.0 

•  i 

01.1 

07.8 

66.7, 

65.4 

65.5 

60.8 

05.1 
50.  H 
0L4 
70.3 
69.4 
04.4 

7L6 
73.5 

60.0 


11 
12 
12 
12 
4 
12 
12 


"3 
a 


11 

12 
12 
11 
11 


4' 
12 
12 
11 

4 

12 
12 


01 
4 
0 
4 

»l 
12 

12 

12 

121 

12 

6 
12 

0 
5 
11 
12 
12 
12 

12 

2 

6 

12 

12 

2 

7 

4J 


o 
4L3 
47.0 
26.2 

4a  2 
4a  6 

40.0 
40.0 


4a  4 

51.3 
53.2 
52.0 
51.5 
12i  53.0 
11  52.0 
54,0 
55.0 
55.0 
56.0/ 
55.  a 
57.6 
50.3 


000 
61.8 
50.8 
02.4 
63.5 
63,1 
66.2 
64.7 
67.1 
60.5 

71.1 
77.7 

61.7 
6R4 
67.2 
65.6 
65.7 
60.4 

65.7 
50.5 
62.8 
70.2 
7a  1 
65.  S 

72.8 
73.4 

60.4 


1  Beoord  incomplete. 


•No  reoord. 
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Annual  and  mean  annual  temperature  (tit  degrees  Fahrenheit)  at  stations  of  the  Signal  Ser- 
vice, United  States  Army — Continued. 


Station*. 


187a. 


Ohio  Valley  and  Tennes- 
soe    Continued ; 


Knoxville,  Tenn . 
Memphis,  Tenn . . 
Nashville,  Tenn  . 
Louisville.  Ky  . . 
Indianapolis,  Ind 
Cincinnati,  Ohio. 
Coram  boa,  Ohio.. 
Pittsburg,  Pa.... 


BumUo,N.Y 

Oswego.  N.Y 

Hocheater,  N.  Y 

Erie,  Pa   

Cleveland,  Ohio 

Sandusky.  Ohio 

Toledo,  Ohio 

Detroit,  Mich , 

Upper  Lakes : 

Alpena,  Mich 

Zacanaba.  Mich 

Grand  Haven,  Mich  . . . 

Mackinaw  Cfcy,  Mich. 

Marquette,  filch 

Von  Huron,  Mich 

Chicago,  Hi 

Milwaukee,  Wis 

Uninth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn 

La  Crosse,  Wis , 

Davenport,  Iowa 

Des  Moines.  Iowa. 

Dubnque,  lows 

Keokuk.  Iowa 

Cairo,  111 

8pnnjrfleld,  111 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans — 

Omaha.  Kebr 

Bennett,  Fort,  Dak ... 

Huron,  Dak 

Yankton,  Dak 

Extreme  .Northwest : 

Moorbead.  Minn 

Saint  Vincent,  Minn  . 

Bismarck,  Dak 

Buford,  Fort,  Dak .... 
HoTtbern  Slope : 

Aaainaboine,  Ft.,  Mont 

Benton,  fort,  Mont. . . 

Cuater\  Kort,  Mont — 

Helena,  Mont 

Maglnnis,  Port*  Mont. 

Sbaw,  Fort,  Mont 

JDeedwood,  Dak 

Cheyenne,  Wyo 

Horth  Platte,  »ebr  . . . 
Middle  Slope: 

l>enver,  CoJo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo. 

Dodge  City,  Kans 

Jtlliott,  Fort,  Tex 

Southern  Slope: 

Sill,  Fort,  Ind.  T 

Concho.  Fort,  Tex 

Dexia,  Fort,  Tex. 

Stockton,  Fort,  Tex. . . 
Soot  hern  Platein : 

Santa  Fe.«.Mex 

El  Paso,  Tex 

Apache,  Fort,  Aril. . . 


66,6 
69.6 
59.1 
65.7 
61.9 
66.  e 


60.4 

46.0 
46.3 
46.1 


46.6 


40.8 
46.2 

89.7 
89.2 
46.2 


89.2 


47.2 
43.9 
39.3 

4L6 
43.5 
49.0 


1874. 


o 

67.8 
62.4 
61.6 
57.8 
64.6 
57.0 


5L7 

46.2 
46.9 
46.7 
60.1 
60.6 


49.8 
48.8 

41.2 
40.4 
47.5 


41.2 


50.6 
66.8 


53.7 

61.7 
48.6 


42.5 


44.8 


4ai 


48.6 


50.4 
45.0 
39.8 

43.3 
47.5 
49.6 


48.9 
52.6 
68.4 


66.3 

64.2 
60.0 


46.7 


43.3 


45.5 


49.8 
18.9 


48,0 


1875. 


o 

56.5 
59.4 
68.4 
64.5 
50.2 
63.0 


48.8 

42.7 
44.2 
43.9 
46.4 
46.9 


46.7 
44.1 

87.2 
36.1 
43.3 


87.0 
41.7 
45.4 
40.8 
36.8 

89.8 
43.1 
45.4 


44.8 
48.5 
55.7 


53.9 

51.0 
46.3 


41.2 


36.0 


42.1 


42.5 
46.3 

48.6 
1&2 


52.4 


48.0 


1876. 


o 

65.7 
60.1 
68.9 
56.2 
62.9 
65.2 


51.5 

45.8 
47.2 
46.8 
49.0 
4a  0 


50.2 
47.2 

40.9 
89.8 
46.9 


40.8 
44.9 
49.0 
43.9 
87.9 

42.3 
45.5 

48.8 


1877.  1878. 


o 

57.0 
60.9 
69.5 
67.6 
54.8 
66.2 


o 

67.6 
61.9 
60.0 
67.8 
56.0 
57.0 


52.8  52.8 


47.8 
49.0 
4a  6 
50.3 
60.0 


62.1 
49.0 

43.8 
42.5 
48.9 


47.6 
51.0 
57.1 


55.4 
63.2 


44.4 

46.3 
50.3 
45.8 
43.5 

47.5 

4a  8 

50.8 


49.6 
52.9 
5&5 


66.4 
53.8 


4&6  50.9 


43.5 


36.8 


0) 


44.8 
47.5 

49.5 
19.0 


63.2 


47.5 


46.7 


42.4 


<*> 


44.2 
48.2 

48.8 
1&4 


63.2 


59.5 


47.6 


48.8 
6L2 
49.6 
51.8 
60.5 
62.0 
52.8 
49.6 

45.0 
44.6 
60.1 


1879. 


1880. 


4a  6 

47.9 
51.4 

4a  5 


o 

6as 

61.6 
60.6 
67.2 
53.8 
56.2 
52.3 
62.1 

46.4 
4a  3 
47.4 
49.7 
4a  1 
50.8 
51.2 
48.0 

41.3 
40.9 
47.8 


42. 5 
45.3 
49.9 
46.2 


6a6 
61.0 
60.2 
57.4 
53.9 
56.8 
53.6 
53.4 

47.6 
49.1 
48.7 
50.4 
50.0 
51.4 
51.9 
48.7 

42.2 
41.3 
4&3 


1881. 


1882. 


45. 3|  40. 0 

4a  2!  45. 5 
60. 9>  47. 6 


62.2 


50.6 
55.0 
00.1 


57.4 

55.4 
62.5 


42.0 
4a  9 
50.6 
46.7 
38.7 

44.0 

4a  9 

51.0 
49.9 
4a  6 
53.5 


4a  2 


44.8 


(») 


44.2 
49.7 

49.5 
19.4 


64.4 


61.6 
63.7 


62.9 
47.5 


50.0 
49.8 

4a  6 

52.9 

59.  64  59. 0 
54.1 
55.1 

64.1 

sa  3 


55.7 

54.5 
61.5 


47.3 


46.5 


39.5 
39.0 


P> 


46.5 

4a  1 

50.8 
21.9 


54.3 


62.0 
6U3 
62.0 
65.7 


38.4 
8a  6 


4a  3 

43.0 


40.8 
42.9 
47.1 

47.4 
17.9 


52.0 
64.4 

59.4 
62.3 
58.0 
6L3 


60.2  46.4 
6a  8  6a  0 
63.41  60.8 


o 

6a7 
8a  & 

61.2 

6a  2' 
54.7; 

67.7, 
53.7 
54.0 

47.8 

4a  2 

4a  6 
60.0 
49.8 
51.3 
51.8 
51.2 

42.1 
41.1 
4a  1 


41.0 
4a  8 
49.4 
4a  3 
40.4 

4a  2 
4a  0 

50.4 
49.2 
4a  6 
52.6 
59.6 
53.8 
55.0 
1 
54.1 
49.7' 
43.8 


o 

6a2 

62.5 
60.8 

67.9 
53.6 
56.9 
52.7 
5a  8 

47.0 
47.9 
4a  7 
49.6 
49.4 
50.7 
61.5 
5L2 

4%  7 
42.8 

4a  2 


1888. 


45.4 

87.9 
3&  5 
40.1 
39.4 


4a  6 

4a  3 
4a  8 


4a  1 

45.8 
47.9 

50.8 
20.7 


42.3 

4a  7 

49.6 
47.1 
4L2 

4a  6 
4a7 
51.7 
49.7 
49.0 
5a  6 
59.2 
53.9 
65.6 

54.7 
51.4 
45.7 
43.8 
47.4 

3a  6 

84.4 
41. 1 
4L0 

4a  7 

44.8 
45.2 
4a  8 


53.0 
64.9 

61.2 
63.9 

(') 
62.7 

(') 
62,9 

6a  4 


42.5 
42.9 
4a  9 
49.1 

50.3 

ia8 


53.6 
54.8 

60.0 
63.5 
59.8 
61.6 

4a  8 
61.6 
5L8 


1884. 


o 

57.9 
61.4 
59.1 
56.4 
51.8 
65.8 
51.1 
5L9 

44.9 
45.5 

<»> 
47.5 

47.3, 

(»)  I 
48.9 

47.7 

sa  7 

37.9 
44.7; 
39.3 
38.1 
4i  7> 
46.3 
43.4 

38.0 

1 

40.9 
43.0 

4a  3 

46.1 
4a  5 
4a  6 
57.4 
51.0, 
53.6 
1 
51.7, 
47.8 
42.2 
40.7 
44.0; 

34.0 
30.3, 
37.7, 
36.2 

39.2 
43.0' 

(!) 

4a  7. 

39.5 
40.6 
40.5 
42,4, 

4a  9 

4a8 

ia7 

49.6 
61.0 
54.3 


57.5 
61.1 
5a7 
67.1 
5a  5 

sao 

52.2 
53.2 

4a  8 
4a  1 
46.0 
48.8 

4a  4 

49.9 
40.9 
49.7 

40.4 
39.2 
4a  9 
40.7 
39.0 
44.4 
48.2 
43.9 
37.3 

43.7 
45.5 
49.8 
47.5 
47.1 
50.7 
57.4 
52.3 
55.3 

51.9 

4a  4 

42.5 
40.8 
44.6 

35.9 
32.5 
37.8 
87.4 

39.1 
41.5 
40.9 
40.2 
38  1 
39.8 
40.5 
4a  6. 
46.8, 

49.5* 

ias 

4a  7: 
51.2 
64.6 


(!)      (l)    ' 
63.3   62.5 

59.9  59.6 

6a  3  63. 1 

(l)    !  (')    ' 

ea  6,  6a  5 

5a  2  51.9 


I 


£ 


12 
12 
12 
12 
12 
12 

6 
12 

12 
12 
11 
11 
12 
6 
12 
12 

12 

12 
12 
2 
12 
10 
12 
12 
12 

12 
12 
12 

6 
11 
12 
12 

5 
12 

12 

12 

4 

3 

11 

4 

4 

10 

6 

3 
8 
4 
4 

2 
4 

4 

12 
10 

12 
11 

2 
10 

5 


i 

a 

« 


a 


57.  & 
61.2 
59.8 
57.0 
53.8 
50.0 

sa  7 
sa  1 

46.4 
47.5 
47.1 
49.4 
49.0 
51.0 
50.5 
48.4 

41.2 
40.5 
47.2 
40.0 
41.2 
45.2 
49  0 
45.1 
39.8 

44.0 
40.7 
49.8 

4a  7 
48.1 
51.9 
58.fr 
53.0 
55.4 

53.4 
49.7 
43.6 
41.8 
45.0 

sa6 

33.2 
39.4 

3a  3 

40.3 
4a  6 
43.6 
42.6 

sa  8 

41.2 
41.2 
44.1 

47.7 

49.8 
19.1 
49.2 
52.8 
54.6 


6  60.6 
71  63.0 
5,  59  8 
6a8 


47.9 
63.2 

sao 


1  Becoxd  incomplete. 


1  No  record. 
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Anuual  and  mean  annual  temperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Ser- 
vice, United  States  Army— Continued. 


Station*. 


Southern  Plateau   Cont'd. 

Grant,  Fort,  Aril 

Preeoott,  Aris 


Thomas.  Camp,  Aria 
a,  Aria 


Yuma, 
Middle  Plateau: 

Winnemncea,  Ner. 

Salt  Lake  City,  Utah. 
Roribern  Plateau: 

Boise  City,  Idaho 

Lewieton,  Idaho 

Dayton,  Wash 

Spokane  Falls,  Wash  . . 
North  Pacific  Coast : 

Olympia,  Wash 

Portland,  Oreg 

Roseburg,  Ores 

Middle  Pacific  Coast: 

Cape  Mendocino,  Cal . . 

RedBlafl;Cal 

Sseramento,  Cal 

San  Francisco,  Cal 

Sooth  Pacific  Coast : 

Los  Angeles,  Cal 

San  Diego,  Cat 

Alaska  Stations : 

Saint  Michael's,  Fort, 
Alaska 

Sitka,  Alaska.*. 

Behring's  Island,  Beh- 
ring  Boa 


1878. 


1874. 


82.6 


66.9 


63.6 


1876. 


62.4 


68.8 


66.7 


1876.  1877. 


74.0 


61.2 


63.1 


60.6  60.6 


66.6 


61.6 


26.2 


66.8 


61.0 


24.8 


78.7 
6L4 


68.0 


67.8 


1678. 


62.8 

72.0 


40.8 
61.0 

52.4 


60.8 
68.8 
68.1 


62.1 


26.2 


64.0 
61.3 
66.5 

60.7 
60.6 


26.6 


1879. 


o 
63.2 
64.7 


78.8 

60.0 
63.0 

6L4 


1880. 


o 

50.1 
6U  6 


40.0 
62.4 
52.2 


64.2 
60.8 
58.1 

60.6 
60.1 


26.4 


70.2 

f> 
48.6 

4ao 

40.5 
47.0 


47.7 
50.4 
60.6 


6L8j 
67.2 
64.2 

58.4 
68.5 


23.2 


1881. 


o 

58.8 
52.6 
60.7 
7L0 

40,2 
61.8 

50.0 
5L1 
40.8 


40.7 
62.2 
62.2 


62.1 
50.2 
55.8 

6L1 
60.4 


28.8 


1882. 


o 
68. 6i 
61.1 
61.8 
70.8 

46.8 
48.2 

48.6 
5L6 
48.6 
46.5 

48.0 
5L6 
51.5 


68.5 
64.4 


60.1 
50.8 


28.1 
48.21 


1883.  1884. 


o 
50.0 
52.5 
6L0 
0) 

(>) 
50.8 

<*> 
50.8 
4a  1 

46.8 

40.0 
5L7 
61.8 

60.6 
61.6 
68.8 
64,7 

eyi 

6A 


2a2 

44,8 
86.5 


o 

60.0 
50.8 
61.6 
70.4 

0) 

sao 

50.0 
40.4 
47.2 
45.4 

40. 4 

61.1 
(•> 

6L8 
60.8 
68.8 
55.8 

60.8 
60.7 


27.8 
44.2 

85.9 


6; 

7 
4 

8 

4 
10 


7 
IS 


6 

7 

12 

7 
12! 


10 
3 


o 

60.0 

62.1 
6L4 
72.0 

40.0 

5L1 

50.2 
60.4 
48.2 
46.2 

40.2 

52.4, 
5LO 

61  2 
02.4 

60,2 
66.7 

80.5 
60.5 


26.1 
43.0 


2  85.7 


1Beoordineomplete. 


*Mb  record. 
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APPENDIX    13. 


Mean  daily  range  of  temperature  (in  degree*  Fahrenheit)  at  station*  of  the  Signal  Service, 
United  Statee  Army,  for  each  month  of  the  year  1884.  The  daily  range  i»  the  difference 
between  thehighmt  and  lowest  temperature,  as  recorded  by  eelf-regUtering  thermometers. 


(The  mean  daily  is  obtained  by  dividing  the  sum  of  the  dally  by  the  number  of  days  in  the  month.] 


VewHndand: 

JEaewort,  Mo  . . «  .  -  -  - 

Portland,  Me 

Mount  Washington, 
K.H 

Boston,  Maes 

Block  Island,  R.  I 

New  HaTen,  Conn — 

New  Londo  JtConn  . . 
Middle  Atlantlo  Statee: 

Albsnjr.N.Y 

XewYorkCity 

Philadelphia,  Pa 

AtiantioClty.N.  J  .. 

Beraegat  City,  N.  J . . 

Cape  May,  N.J 

Sandy  Hook,  N.  J — 

Delaware    Break- 
water, Del 

Baltimore,  Md 

Washington  City.... 

Gape  Henry,  Va 


Chineoteague,  Va . 
org,  v  a  . . . , 


Lynchbn__ 

Norfolk,  Va 
800th  Atlantlo  8tates: 

Charlotte,  N.C 

Hatteras.K.G 

Kitty  Hawk, N.C... 

Macon,  Fort*  N.C. ... 

SmithTillcN.C 

Wilmington,  N.  C . . . . 

Charleston,  &  C 

Augusta,  tie 

8aTannah,Ga 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West.  Fla 

_    Ssnford,Fta 

lutein  Golf  States: 

Atlanta.  G* 

Pensaeola.  Fla 

Mobile,  Ala 

Montgomery,  Ala — 

Vkksbnrg,Jiiss 

_  Hew  Orleans,  La 

Western  Gulf  States: 

Shxereport,  La 

Fort  Smith,  Ark 

Little  Book,  Ark 

Oslreston,  Tex 

Indisnola,  Tex 

Palestine.  Tex 

Xio  Grande  Valley: 

Brownsville.  Tex  — 

Rio  Grand©  City,  Tex 


4 


o 

14.9 
10.1 

IB.  6 
16.7 
13.9 
16.8 
18.8 

16,3 
18,2 
13.4 
14.1 
14.0 
13.6 
12.4 

12.4 
18.9 
14.6 
16.1 
14.0 
15.7 
16.4 

16.3 
15.6 
14,6 
14.8 
16.7 
17.9 
16.2 
17.7 
16.9 
18.0 

15.2 

9.2 

19.9 

iai 

19.0 
18.4 
18.4 
17.9 
18.3 

ia2 

22.0 
16.7 
16.8 
17.8 
19.4 

19.6 
26.8 


14.8 
15.4 

21.4 
16.0 
14.6 
14.6 
14.3 

1&8 
14.6 
14.7 
11.9 
«I2,5 
12.7 
12.7 

13.9 
13.8 
16,3 
16.7 
13.9 
17.3 
18.0 

18.1 
16.2 
17.5 
14.1 
14.2 
18.4 
16.0 
21.6 
16.9 
17.3 

12.5 
9.2 

18.6 

17.2 
15.7 
16.5 
19.7 
18.6 
16.2 

1&6 

2a  2 

18.3 
11.9 
15.5 
19.9 

ia9 

24.7 


o 

12.8 
15.5 

17.4 
'16.0 
12.4 
15.7 
14,0 

1L5 

,13.8 

12.9 

12.6 

(*) 
11.5 
11.8 

12.4 
12.8 
14.9 
15.8 
18.6 
17.8 
16.0 

17.4 
13,0 
18.8 
12.8 
13.0 
16.6 
14.0 
18.8 
15.1 
16.5 

12.2 
10.6 
18.9 

15.8 
18.8 
16.6 
18.1 
16.1 
14.1 

20.0 
22.1 
17.5 
10.7 
18.4 
19.3 

17.6 
23.2 


5 


o 
10.4 
14.2 

12.5 
14.1 

10,9 

16,9 
16,3 

18.9 
16.0 
16.6 
14.2 
13.1 
12.3 
12.8 

10.9 
14,7 

iai 

14.5 
18.9 
17.8 
14.9 

19.0 
11.8 
12.4 
13.0 
15.0 
17.5 
14.6 
19.3 
16.0 
16,5 

12.3 
10.4 
20.2 

16.8 
14.6 
1&0 
1&8 
18.8 
13.5 

20.8 
21.2 
17.6 
10.8 
13.8 
18,3 

18.6 
•23.8 


14.0 
15.8 

12.5 
1&7 
12,9 
1&6 

1&5 

16,1 
16.7 
17.9 
15.2 
14,9 
18.2 
14.8 

13.0 
15.9 
20.6 
15.4 
16.5 
19.6 
18.1 

18.6 
11.8 
16.2 
10.6 
18.8 
16.8 
13.2 
19.0 
15.8 
15.9 

12,3 
12.2 
21.0 

16.8 
13.8 
18.7 
19.9 
18.4 
12.5 


1&6 

22.3 

iao 

10.6 

18.7 

17.5 

17.2  i 

23.1  1 

1 80  days. 


•20  days. 


■No  reoord. 


o 

17.9 
18.3 

1&8 
2L3 
18.8 
22.8 
18.2 

20.0 
1&8 
21.5 
12.6 
13.9 
18.7 
14.3 

12.0 
17.4 
2L4 
14.6 
16.8 

ias 

17.2 
15.9 

10.7 
iai 
10.8 

18.9 
15.9 
11.9 
15.1 
13.0 
14.3 

13.4 
12,0 

iai 

14.2 
18.1 
1&9 
17.0 
1&9 
11.8 

21.2 
22.6 
19.1 
10.8 
12.9 
18.8 

17.0 
25.9 

4  26  days. 


, 

* 

d 

H 

< 

0 

0 

14.1 

15.1 

15.9 

14.5 

10.8 

12.4 

17.8 

15.8 

10.9 

9.4 

16.0 

16.4 

13.8 

13.5 

16.6 

16.9 

15.6 

14.6 

17.0 

16.2 

14.1 

1L4 

14.6 

11.5 

1L8 

las 

12.6 

1L8 

1 

11.0 

9.3 

16,8 

14.5 

1&7 

las 

18.8 

12.6 

14.0 

1L6 

19.1 

19.0 

15.0 

12.1 

1&2 

iai 

9.6 

ai 

18.9 

9.7 

9.1 

8.6 

1L6 

11.7 

14,1 

14,0 

18.0 

12.6 

17.0 

17.4 

13.8 

♦ias 

14.7 

15.7 

1L0 

13.8 

11.9 

12.7 

ia7 

17.8 

14.2 

15.6 

12.7 

14.9 

16.1 

17.7 

iai 

19.4 

19.1 

20.8 

12.8 

13.7 

21.9 

21.7 

24.6 

22.1 

20.9 

20.4 

10.1 

10.3 

13.5 

12.6 

|  19.6 

21.1 

,  15.1 

17.7 

!  27.9 

25.9 

i 
i 


1&9 

16.5 

12.0 
19.0 
1L8 
20.2 
1&2 

ias 

17.8 
19.2 
12.7 
18.9 
11.6 
1&1 

114 
17.9 
21.7 
14.6 
15.2 
21.8 
15.8 

17.6 
10.4 
11.8 
9.8 
12.3 
1&4 
11.6 
17.1 
12.6 
141 

1&4 
10.3 
17.2 

17.6 

iao 

16.5 
20.9 
19.6 
13.0 

20.8 
23.9 
19.0 

as 

10.2 
19.5 

15.1 
20.3 


I 


o 

12.5 
15.3 

15.2 
17.7 
12.2 

ia7 

15.9 
17.8 

iao 

18.7 
15.0 
15.9 
13.8 
15.5 

13.2 
16.9 
20.0 
14.5 
16.0 
21.4 
16.5 

19.8 
10.7 
13.9 
1L7 
15.1 

iai 

12.6 
20.4 
14.9 
15.1 


I 

o 

18.0 
14  0 

iao 

17.5 
14.4 

ias 
las 

14.9 
16.2 
17.0 
17.8 
17.2 
18.0 
14.0 

13.4 
16.0 
19.8 
16.4 

iao 

20.7 
15.8 

19.2 
11.5 
12.6 
1^8 

iai 

19.5 
15.4 
23.8 
17.7 
16.4 


14.9     14.9 

7. 2  !   a  0 

18. 3  !  20. 1 


iai 

14.7 

iao 
21.7 

19.2 

iai 
20.4 

24.3 

ias 
10.0 
10.8 
ia2 

14.5 
17.1 


iao 

19.2 
,  22.5 
t  24,0 
'  2L8 
,  14.6 

,  22.3 
•22.6 
1  19.7 
11.4 
1  11.0 
1  19.5 


■ 


iai 

16.4 


o 

14.0 
13.8 

iao 

15.1 
12.7 

iao 
iao 

14.7 
18.2 

iao 

12.9 
14.8 
12.9 
117 

11.4 
12.5 
13.6 
14.8 
18.0 
15.5 
14.8 

ia6 

13.2 
14.0 
14.3 
16.0 

ta2 

14.0 
18.5 
17.0 
14.5 

11.5 

7.7 

20.2 

15.8 
15.1 
17.6 

ia7 

17.9 
13.7 

19.0 
17.1 
14.9 
14.5 

iao 

20.8 

17.8 
18.5 


•28  days.  •  27  days. 


92 


EEPOBT   OF   THE   CHIEF   SIGNAL   OFFICER. 


Mean  daily  range  of  temperature  at  etaUons  of  the  Signal  Service,  fc. — Continued. 


f 


Stations, 

! 

• 

1 

9 

• 

1 

* 

i 

I 

1 

1 

l 

J 

a 

i 

Ohio  Valley  and  Tennes- 

• 

i 

see: 

o 

o 

o 

o 

o 

o 

0 

O 

o 

0 

o 

o 

Chattanooga,  Tenn . . 

17.5 

15.7 

17.0 

17.6 

19.4 

16.0 

17.0 

17.9 

19.0 

158 

21.0 

17.8 

18.5 

16.0 

18.8 

19.4 

21.0 

18.7 

ias 

20.8 

22.0 

254 

251 

17.6 

15  2 

17.5 

16.0 

16.2 

17.2 

16.8 

15  8 

16.6 

17.1 

17.6 

19.6 

15.9 

18.0 

16.9 

15  8 

17.2 

17.7 

154 

17.1 

19.6 

19.6 

250 

22.0 

18  3 

Louisville,  Ky 

16.6 

17.7 

14.8 

151 

17.4 

154 

15  3 

iaa 

16.6 

17.7 

17.2 

15.3 

Indianapolis,  Ind .... 

15.8 

157 

15.1 

15  9 

17.2 

16.5 

17.1 

155 

17.0 

156 

15  8 

14.5 

15.1 

16.2 

12.7 

13.8 

14.4 

14.2 

13.9 

15.4 

14.7 

15.0 

15  8 

15.7 

Columbus,  Ohio 

16.5 

15.4 

14.4 

17.7 

18.4 

19.6 

iao 

19.9 

19.3 

17.8 

17.5 

16.2 

17.6 

20.0 

16.6 

18.8 

22.9 

24.0 

23.0 

23.2 

250 

22.3 

19.8 

17.3 

Lower  Lakes: 

Buflklo.N.Y 

14.0 

17.8 

14.4 

15.2 

16.0 

17.4 

18.1 

16.4 

14.2 

14.6 

151 

11.7 

15.6 

16.1 

12.6  1  12.0 

18.8 

19.4 

151 

ia2 

15  8 

15  9 

155 

14.1 

14.5 

17.0 

13.8  1  14.3 

18.1 

20.1 

15.5 

19.2 

20.6 

18.0 

15.7 

15.8 

Erie,  Pa 

15.5 

17.3 

(*) 

15.0 

16.5 

17.5 

14.0 

15  2 

15.0 

15  0 

14.8 

12.0 

16.5 

16.7 

14.9 

15.1 

17.2 

17.1 

14.1 

17.1 

15  9 

17.4 

159 

14.6 

14.0 

14.6 

12.8 

12.8 

17.6 

15.2 

154 

150 

14.8 

14.8 

13.7 

13.8 

16.7 

14.2 

14.7 

15.1 

17.7 

16.4 

15  2 

17.1 

15  5 

17.5 

15  7 

13.4 

Detroit,  Mioh 

14.8 

16.1 

14,9 

iai 

18.8 

20.2 

ias 

152 

16.4 

17.8 

14.3 

13.5 

Upper  Lakes : 

Alpena.  Mich 

Eseanaba,  Mioh 

15.3 

15.4 

17.5 

14.9 

17.1 

18.0 

17.9 

17.1 

19.0 

16.6 

12.6 

13.0 

18.6 

10.4 

22.7 

10.5 

16.5 

1R2 

17.6 

15  8 

14.2 

15.2 

15.1 

12.9 

Grand  Haven,  Mich 

15.2 

14.8 

15  0 

15.2 

14.8 

15  2 

12  5 

18.5 

14.4 

13.3 

14.0 

11.6 

Mackinaw  Citv.Mich 
Marquette,  Mich 

16.7 

17.0 

19.0 

158 

150 

15  9 

14.7 

15.8 

16.8 

157 

11.6 

10.5 

20.5 

28.2 

22.9 

17.6 

16.9 

23.0 

154 

19.1 

17.7 

ua6 

^7.6 

15  6 

15.4 

Fort  Huron,  Mioh. . . 

16.0 

15.5 

14.5 

13.7 

17.8 

19.0 

17. 5  i  18. 6 

18.3 

14.6 

13  4 

Chicago,  111 

15.4 

15.1 

18.8 

12.8 

15.6 

13.8 

15  3 

15  2 

13.5 

15.6 

15.6 

15  6 

Milwaukee,  Wis 

15.0 

16.3 

13.9 

12.4 

17.5 

16.8 

15  4 

14.9 

14.7 

15.3 

•15  5 

14.3 

Duluth,  Minn 

21.6 

17.6 

18.7 

10.4 

17.5 

14.9 

14.1 

13.3 

12.4 

14.4 

15.7 

14.8 

Upper  Mississippi  Val- 
lev  * 
Saint  Paul,  Minn.... 

23.8 

22.8 

19.2 

18.4 

21.0 

20.1 

20.3 

19.9 

154 

15  0 

17.4 

15.7 

18.0 

17.3 

15.8 

16.3 

15  4 

15  6 

14.3 

15.4 

15  4 

14.7 

15.6 

12.8 

Davenport,  Iowa  — 

22.0 

22.5 

21.9 

23.0 

21.7 

21.0 

2L  0     2\ 8 

16.0 

15.9 

17.2 

14.0 

Des  Moines,  Iowa ... 

20.4 

20.0 

17.2 

18.6 

21.3 

19.9 

20.3 

157 

19.3 

19.0 

15  4 

13.3 

Dubuque,  Iowa 

ias 

18.6 

16.8 

21.5 

2L8 

21.2 

22.1 

21.2 

19.8 

17.3 

19.5 

15.4 

16.0 

16.9 

16.2 

17.7 

19.5 

18.4 

15  8 

20.1 

154 

18.0 

17.8 

13.1 

Cairo,  Dl 

16.2 
16.8 

15.6 
16.8 

13.5 
15.0 

14.4 
15  9 

15.1 
18.3 

13.5 
17.4 

15.0 
16.4 

15  2 
17.9 

15.2 
17.9 

10.6 

ia7 

155 
17.4 

13.4 

Springfield,  111 

14.5 

Saint  Louis,  Mo 

17.8 

1&7 

15.1 

10.1 

17.0 

15  5 

15  4 

15.9 

15  0 

15  6 

15  8 

15.0 

Missouri  Valley: 

Leavenworth,  Kans . 

17.7 

18.8 

18.6 

18.1 

19.8 

19.5 

20.1 

17.2 

18  9 

21.3 

19.6 

13.9 

Omaha,  Nebr 

20.8 

21.6 

19.6 

17.3 

20.2 

20.1 

20.6 

17.5 

18.8 

20.5 

2L1 

15.8 

Bennett,  Fort,  Dak . . 

26.  G 

23.4 

22.4 

22.8 

20.7 

25  0 

24.1 

27.4 

28.9 

28.1 

31.0 

20.2 

Huron,  Dak 

26.5 
22.6 

25.0 
20.7 

21.0 
18.4 

20.2 
17.0 

24.6 
21.2 

24.1 
2L9 

22.3 
19.6 

24.2 

19.7 

259 
23.3 

24.6 
22.8 

25.8 
22.3 

iao 

Yankton,  Dak 

16.3 

Extreme  Northwest: 

25.1 

22.0 

22.5 

18.6 

24.4 

24.4 

22.8 

22.6 

25  2 

20.9 

18.8 

15.6 

Saint  Vincent,  Minn. 

24.7 

22.6 

23.0 

19.2 

27.2 

251 

22.4 

23.5 

2L9 

2!.  1     19. 2 

10.6 

Bismarck,  Dak  . 

22.1 

18.7 

19.4 

17.4 

23.1 

26.4 

22.0 

22.8 

20.2 

23.2 

22.6 

15,1 

Bnford,  Fort*  Dak... 

23.7 

25.6 

21.2 

23.1 

'28.8 

29.8 

253  j  31.4 

24.8 

27.5 

22,3 

17.5 

Totten.  Fort,  Dak 

■J5.5 

24. 1     24.  fl 

23.2 

23.6 

20.7 

16.7 

Northern  Slope : 

Assinaboine,   Fort, 

Mont 

20.2 
20.4 

18.4 
21.4 

25»2 

ias 

24.6 
«25.6 

28.3 
83.5 

24.2 
29.5 

24. 0     20.  S 

20.8 
•26.0 

25.6 
4  27. 3 

24.4 

2a7 

10.1 

Benton,  Fort,  Mont.. 

*U&2 

34.4 

21.2 

Custer,  Fort,  Mont.. 

23.8 

19.7 

20.0 

26.0 

2a  9 

28.9 

29.9 

32.6 

26.0 

29.9 

27.8 

15  7 

Helena,  Mont 

14.7 

15.0 

15.0 

17.6 

21.6 

20.1 

20.5 

22.7 

16.5 

19.0 

16.2 

14.0 

Maeinnis.Fort,  Mont. 
Poplar  River.  Mont  - 

17.1 

18.2 

15.7 

18.8 

22.8 

21.4 

21.9 

22.6 

19.2 

23.7 

20.4 

15  0 

'22.7 

19.0 

(l) 

20.7 

«28.4 

2a  1 

25  5 

32.5 

•25.3 

30.8 

26.5 

15  0 

Shaw,  Fori,  Mont. . . . 

15  6 

19.1 

2L3 

23.0 

28.6 

25.1 

25  0 

30.1 

22.2 

24.2 

23.6 

17.2 

10.5 

20.1 

10.1 

14.2 

18.8 

iao 

19.8 

19.1 

154 

20.6 

15  9 

17.7 

Cheyenne,  "Wyo 

21.1 

20.0 

20.0 

22.5 

251 

29.1 

29.5 

250 

80.0 

25  5 

25.4 

'    254 

North  Platte,  Nebr.. 

23.8 

22.1 

19.6 

18.6 

20.7 

21.7 

2L6 

20.7 

23.6 

25.0 

255 

150 

Middle  Slope: 

Denver,  Colo  .... 

23.6 

21.4 

20.6 

21.1 

22.5 

248 

253 

23.8 

258 

257 

26.4 

23.9 

Pike's  Peak,  Colo.... 

12.4 

12.0 

11.4 

11.4 

12.0 

10.7 

13.8 

11.8 

18.6 

1L6 

10.8 

15  3 

West  Las  Animas, 

% 

v/OlO      ....       •    ..... 

82.6 

29.7 

32.1 

29.2 

29.1 

28.8 

32.1 

29.2 

84.0 

33.2 

34.6 

26  5 

Dodge  City,  Kans  ... 

26.0 

22.8 

25.7 

25.5 

23.1 

21.5 

22.1 

19.9 

23.6 

22  2 

24.1 

17.0 

Elliott,  Fort, Tax.... 

24.8 

25.8 

i7.4 

27.6 

24.6 

•22.6 

25  9 

2L8 

25.5 

2LB 

25.2 

10.5 

Southern  Slope: 

Conoho,  Fort,  Tex... 

23.4 

26.4 

29.8 

28.7 

257 

27.0 

29.8 

27.2 

28.8 

22.5 

22.3 

24.  T 

1  Bscord  incomplete.       ■  Made  a  station  of  the  second  order  June  9,  1834.     •  29  days.       *  23  da  vs. 
*27days.  * 28  days.  •26days.       •  25  days. 
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Mean  daily  range  of  temperature  at  stations  of  the  Signal  Service,  $c. —  Continued. 


Stations. 


Southern  Slope— Cont'd. 

Davia,  Fort,  Tex.... 

Stockton,  Fort,  Tex . 
Southern  Plateau: 

Bl  Paso,  Tex 

Apache,  Fort  Aria. . 

Grant,  Fort,  Tex 

Prescott,  Ariz 

Thomas,  Cvnp,  Aria. 

Yuma,  Aria 

Middle  Plateau : 

Salt  LakeCity, Utah. 
Northern  Plateau : 

Boise  City,  Idaho. . .  • 

Lewiston,  Idaho 

Dayton,  Wash 

Spokane  Falls,  Wash . 
North  Paciflo  Coast : 

Canny,  Fort,  Wash . . 

Olympia,  Wash 

Tatooeh  Island;  Wash 

Portland,  Oreg 

Roseburg,  Oreg 

Middle  Paciflo  Coast: 

Cape  Mendocino,  Cal. 

Bed  Blnfl;  Cal 

Sacramento,  Cal 

San  Francisco,  Cal. . . 
South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Stations: 

Saint  Michael's,  Fort, 
Alaska 

Sitka,  Alaska 

Unalaahka,  Alaska . . 

Behring'e  Island, 
Bearing  Sea 


-• 

• 

t? 

, 

9 

a 

•8 

1 

~4 
\ 

»? 

& 

S 

< 

o 

o 

o 

o 

25.9 

27.3 

25.8 

25.7 

27.6 

27.8 

20.1 

29.8 

29.8 

24.9 

29.1 

32.4 

80.1 

24.6 

25.0 

32.0 

19,7 

16.2 

18.3 

20.7 

24.7 

20.9 

20.2 

24.1 

26.9 

24.0 

25.8 

31.2 

21.9 

18.3 

2L4 

*2&8 

16.2 

16.5 

15.5 

17.4 

20.6 

17.5 

16.0 

19.5 

18.  3 

16.3 

19.0 

24.6 

13.9 

18.8 

18.9 

24.8 

»15.1 

17.4 

18.6 

28.2 

8.4 

11.5 

10.2 

11.0 

9.5 

14.6 

18.1 

20.1 

5.2 

6.7 

9.1 

ao 

13.0 

16.0 

17.8 

19.8 

1L3 

17.1 

18.2 

17.6 

9.5 

11.3 

12.0 

10.3 

16.6 

18.6 

17.7 

19.4 

18.0 

17.2 

14.0 

16.4 

8.1 

10.3 

9.3 

10.4 

21.5 

16.5 

16.1 

19.8 

19.0 

14.4 

12.5 

13.3 

15.5 

15.4 

13.1 

12.8 

9.6 

12.0 

9.8 

14.0 

9.2 

6.9 

1L0 

13.0 

8.6 

&4 

8.5 

9.1 

I 


29.9 
29.2 

36.4 
35.8 
20.9 
27.5 
•35.0 
29.5 

19.5 

22.5 
30.4 
29.8 
28.5 

11.0 
26.2 
9.8 
24.9 
25.8 

11.0 
23.1 
19.8 
11.8 

1&4 
11.4 


12.2 
11.0 
11.9 

9.0 


I 


o 

27.0 
20.8 

35.8 
40.0 
'22.8 
32.8 
3&3 
80.6 

22.6 

22.3 
23.5 
26.7 
24.8 

9.5 
22,5 

9.1 
21.2 
2a  6 

11.0 
22.4 

ia7 

9.9 

21.1 
13.7 


13.6 
11.4 
12.6 

9.3 


I 


o 

27.8 
29.8 

32.6 
38.7 
22.8 
31.1 
33.0 
29.4 

25.6 

25.2 
25.3 
28.8 
25.6 

10.9 
22.6 
9.5 
19.1 
22  2 

9.9 
28.4 
26.2 
12.7 

28.3 
14.6 


9.3 
11.5 
12.8 

9.0 


o 

25.6 
25.1 

2a  9 
31.1 
22.6 
28.0 
28.6 
2d.  4 

23.3 

27.1 
32.5 
35.8 
31.1 

11.9 

23.4 

9.4 

24.2 

(•) 

11.8 
29.6 
27.9 
1L0 

27.0 
14.1 


1L3 

11.3 

9.8 

7.5 


I 
I 


28.4 
2L9 

26.0 
34.3 
22.1 
29.4 
82  2 
26.9 

21.0 

10.7 
22.3 
24.4 
20.4 

9.5 
10.0 

7.7 
17.1 

(•) 

10.8 
25.8 
26.0 
10.7 

25.7 
12.9 


9.5 
13.1 
11.2 

10.7 


i 

s 

& 

o 

22.2 

21.0 

22  0 

28.0 

ias 

27.2 

25.8 

26.0 

19.2 

20.7 

19.4 

21.8 

19.2 
10.3 

i 

§ 

► 

o 


15.1 

7.9 

17.1 

20.0 

11.8 

'25.3 

22.0 

11.4 

23.1 
14.8 


11.0 
10.9 
10.7 

9.0 


o 

25.6 
21.0 

28.5 
35.8 
22.0 
33.0 
3L5 
26.2 

1&7 

19.1 

16.2 

15.8 

«13.8 

8.3 

9.7 

7.2 

13.7 

16.7 

11.3 

23.7 

22.9 

9.9 

25.2 
18.1 


12.7 
9.4 
8.4 


e 

25.6 
24.9 

24.5 
25.4 
20.2 
22.4 
24.8 
19.8 

13.0 

16.1 
13.3 
16.4 
15.0 

9.7 
11.5 

7.6 
12  0 
14.5 

9.5 
16.4 
14.0 

7.9 

17.2 
13.7 


14.9 

1L0 

8.9 


8.3  i      9.3 


1 22  days.      »  29  days.      a  26  days.     «  28  days.      •Becord  incomplete.     •  No  record.      '27  days. 


94 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


APPENDIX    14 

Migheet  temperature  (in  degree*  Fahrenheit),  and  year  in  whioh  it  occurred,  at  etaUone  of  the 

mencement  of  observation*  at  each* 

[From  eelf-regia- 


Stations. 


New  England: 

Eastport,Me 

Portland,  Me 

Mount  Washington,  N.  H 

Boston,  Mass 

Thatcher's  Island,  Mass 

Block  Island,  B,  I 

Narragansett  Pier,  B.I 

Point  Judith,  B.  I 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States: 

Albany,  N.Y 

New  York  City 

Philadelphia,  Pa 

Atlantic  City,  N.J 

Barnegat City,  N.J 

Cape  May,  N.J 

Little  Egg  Harbor.  N.J 

Sandy  Hook,  N.J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

• 

Ocean  City,  Md 

Washington  City 

Cape  Henry,  Va 

Cbinooteague,  Va 

Lynohburg,  Va. 

Norfolk,  Va 

South  Atlantic  States: 

Charlotte,  N.  C 

Hatteras,N.C 

Kitty  Hawk,  N.C 


January. 


61 

68 

42 

60.61 
00 

M 
48 

60 


06 

69 
64 

67 

64 

61 

68 

6L4 
63 
66 
71 

68 

71 

78 


60 
72 

80 


70 


78 


1874 

1876 

1874 

1876 
1880 

1888 

1884 
1884 
1876 

1880 


1876 
1876, 
1880 
1876 

1880 


1874 

1879, 

1880 

1874, 

1876 

1884 

1874 

1882 

1876 


1888 

1874, 
1876 
1876 


1882 
1876, 
1879 
1871 


1879, 
1880 
1884 

1876 


February. 


47 

68 

48 

64 
60 

64 

62 
47 
66 


68 
60 

78 

71 

70 

69 

61 
71 
66 
78 

71 
78 
80 


71 

75 

81 


76.6 

71 

77 


1874, 
1878 
1880 

1888 

1880 
1880 


1884 
1883 
1884 
1880 

1880 

1880 
1874 

1874 

1880 

1880 

1880 

1883 
1874 
1880 
1874 

1888 
1874 
1880 


1883 
1874 

1871 


1888 

1884 
1880 


Maxell. 


68 

66 

47 

72 
66 

66.3 

60 

68.2 


64 

64 
72 

76 

72 

73 

66 

61 
67 
73 
76 

66 

79 
88 

72.2 
79 


1878 

1874 

1876 

I860 
1880 

1884 
1884 
1884 
1880 

1878 

1878 
1879 

1880 

1880 

1880 

1880 

1883 
1680 
1880 
1880 

1883 
1880 
1879 

1882 


1879 
61  '  1880 

I 
79  '  1880 
69.8  1884 


80 


1878, 
1880 


April. 


63 
78 
60 

86 

76 


69 
76 

74 

80 
81 

87 

79 

79 

76 

74 
77 
79 
84 

74 
90 
86 


79 
91.5 

92 


86 

75 

84 


1877 

1881 

1888 

1872 
1881 

1883 

1882 

1883, 

1884 

1880 


1880 


1881 
1872, 
1877 
1872- 

1878 


1880 


1879 

1882 
1880 
1880 
1881 


1883 
1872 


May. 


80 

94 

62 

97 
86 

78.3 

75 

70 


Year. 


92 
94 

98 

89 

91 

81 

90.8 
98 
89 
96 

85.7 

98 

93 


1876, , 
1878,' 
1880, 
1881 

1881  I  88 
1878  *  94 


1877 

1880 

1879, 
1880 
1880 

1680 


1881 

1883. 
1884 
1884 

1880 


1881 


1880 

1880 

1880 

1877, 
I860, 
1881 
1880 


1874. 
1880 
1884 
1880 
1880 
1881 


1884 
1880 
1875 


1881 
1877 


1871  '  9^   1880 


1880,!  04.4 
1881 
1881  I  88 


1878, 
1880 


1881 
1881 
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APPENDIX    24. 

Signal  Service,  United  States  Army,  for  each  month  and  the  year.   (Compiled  from  the  oom* 
to  and  including  December ,  1884.) 


taring  thermometer*.  1 


June. 

July. 

August. 

September. 

October. 

November. 

December. 

Higbeet 
ob  reoord. 

o 

Year. 

1 

•   Tear. 

i 

0 

Tear. 

o 

Year. 

o 

Year. 

• 

Year. 

o 

Year. 

o 

Year. 

82 

1884 

86 

1878, 
1880 

88 

1680 

82.8 

1884 

80 

1879 

64 

1882 

54 

1877 

88 

1880 

94 

1878 

97 

1876 

95 

1876 

94.5 

1881 

63 

1879, 
1881 

66 

1882 

59 

1884 

97 

1876. 

71 

1878 

72 

1881 

74 

1872 

65 

1880 

59 

1871 

47.8 

1881 

48 

1884 

74 

1881 

98 

1874 

10i 

1880 

96.8 

1881 

101.6 

1881 

90 

1881 

75 

1876 

66 

1881 

101.6 

1881 

87.7 

1884 

89.9  1882 

86 

1876, 

95 

1881 

81 

1879 

66 

1882 

67.4 

1881 

95 

1881 

1879, 

1880 

82.6 

1884 

86 

1881, 

82 

1882 

86.6 

1881 

75.4 

1881 

70 

1881 

60 

1884 

86.5  1881 

• 

1882 

91 

1884 

89 

1882 

91 

1882 

89 

1882 

79 

1884 

72 

1882 

59 

1884 

91 

1884 

78 

1883 

84 

1883 

82 

1888 

80 

1884 

72 

1884 

70 

1882 

68 

1884 

84 

1863 

98 

1880, 
1884 

96 

1876 

90 

1878, 
1876, 
1861, 
1884 

100 

1881 

86 

1881 

71.5 

1882 

62 

1875 

100 

1881 

89 

1880 

98 

1876, 
1878 

90 

1878 

92 

1881 

82.7 

1879 

72 

1882 

60.5 

1879 

98 

1876. 
1878 

98 

1874 

94 

1883 

98 

1876 

96 

1881 

84 

1881 

70 

1876 

63 

1881 

96 

1881 

96 

1876 

99 

1876 

96 

1881 

100.2 

1881 

• 

88.8 

1881 

74 

1882 

66.2 

1881 

100.2 

1881 

97 

1874 

190 

1876 

99 

1881 

10L6 

1881 

87 

1879, 

1881 

1881, 

77 

1876 

70 

1873 

10L6:  1P81 

98 

1874, 

99 

1880 

9L8 

1881 

94 

1880 

83 

72 

1882 

64 

1877 

99   1880 

1880, 

1884 

1881 

t 

85.6 

1882 

96 

1879 

96 

1874 

96 

1881 

82.6 

1881 

73 

1879 

68 

1875 

96 

1879, 
1881 

89 

1878, 
1880 

91 

1872 

88 

1873, 
1877 

87 

1880 

85.7 

1884 

69 

1879, 
1884 

62 

1881 

91 

1872 

96 

1882 

99 

1882 

98 

1882 

95 

1882 

8L6 

1884 

75 

1882 

59.4 

1884 

99 

1882 

87 

1874 

100 

1876 

96.2 

1881 

101 

1881 

87 

1881 

73 

1881 

68.5 

1881 

101 

1881 

88 

1880 

91 

1880 

93 

1881 

93 

1881 

84 

1881 

78 

1881 

69 

1881 

93 

1881 

87^6 

1874 

99 

1876, 
1879, 
1880 

98 

1881 

101 

1881 

89 

1879, 
1881 

78 

• 

1879 

i 

71 

1881 

101 

1881 

80 

1883 

88 

1884 

89 

1882 

85.6 

1884 

83.9 

1884 

68 

1884 

61 

1884 

89 

1882r 

1883 

1881 

102.6 

1874 

102 

1879 

101 

1881 

104.3 

1881 

92.3 

1881 

80 

1879 

73 

1873 

104.8 

98 

1874 

101 

1875, 
1878 

103 

1881 

84 

1875, 
1877, 
1881 

89 

1879, 
1881, 
1888 

81 

5>^ 

76 

1875 

103 

1881 

80 

1880 

94.6|  1884 

91 

1881 

87.8 

1884 

84.2  1884 

79 

1882 

64 

1881 

84.5,  1884 

87 

1874 

10L8 

1881 

100 

1881 

98.3 

1881 

01.3  1884 

80.2 

1882 

73 

1873 

101.8  1881 

i 

108 

1874 

• 

102.6 

1876 

99 

1881 

98 

1880 

89 

1881, 
1884 

80 

1879 

73 

1873, 
1874, 

102.5  1870 

1 

1875.      : 

1 

1 

1879      | 

97 

1881 

103  .  1879 

100.5 

1881 

94 

1881 

91. 9|  1884 

80 

1879 

71 

1884  |  101  1  1870 

91 

1882 

92 

1881 

92 

1881, 

90 

1881 

SO  1  1881 

79 

1882 

71 

1884 

92  1  1881, 

1883 

1883 

80 

1880 

100 

1876 

99 

1881 

95 

1880 

90 

1881 

79 

1879 

73 

1875, 
1879 

100 

1876 

96 
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Highest  temperature  {in  degrees  Fahrenheit),  and  year  in  which  it  occurred,  at  stations  of 


Stations. 


South  Atlantic  States— Cont'd: 
Macon,  Fort,  N.  C 

New  Biver  Inlet,  N.O 

Scott's  Hill,  N.C 

Smithville,N.C 

Wilmington,  X.G 

Charleston,  a  0 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fin 

Key  West,  Fla 

SanforcLFla 

Eastern  Gulf  8tetes: 

Atlanta,  On 

Pensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vioksborg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Rock,' Ark 

Galveston,  Tex 

Indlanola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley : 

Brownsville,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee : 

Chattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind 


January. 


68 


60 
78 
77 

80 


70 
80 
80 

77 
00 
86 
78 

78.61 

78 

78.6 

80 
78 

78 

68.6 

78 

76 

80 

76.51 


80 


78 
74 

78 


74 

71 
60 


1882 

1888 
1884 
1876 
1870 

1878 


1879 

1870 

1875, 
1876, 
1877, 
1870 

1880 

1877 

1883 

1870, 
1882 
1882 

1882 

1882 

1870 
1879 


1876, 
1880 
1684 
1880 


1876, 
1880, 
1882 
1880 


1884 
1876 

1870 


1870 
1876 

1876, 
1880 

1870 

1876 
1876 


Febinary. 


70 

71 
78 
72 
81 

78 
82 
80 


79 

87 

86 

74.5 

78.3 
78 

8L2 

83.1 

80 


80.6 

78.4 
77 


75 
80 

78 
86 

02 


74 
70 

70 


77.4 

77.6 
72 


1882 

1884 
1883 
1880 
1880 

1876, 
1880, 
1882 
1883 


1876, 
1880, 
1883 
1876, 
1888 


1883 

1874 

1883 

1888 

1883 
1883 

1883 

1883 
1883 


March. 


1876 

1883 
1882 


1882, 
1884 

1875, 
1880 


1882 
1876 


1882, 
1884 

1880 
1671 

1883 


1883 

1883 
1883 


70.7 

75 
80.8 
75 
84 

85 


89.3 

87 

88 

82 
89 

8&5 

81 

82.7 
85 

86.8 

85 

84 

90 

82.8 
83 

80 

80 

84 
02.3 


oa  2 


82.5 
83 

65 


81.7 

70 

77 


i 


Year. 


1884 

1884 
1884 
1884 
1878 

1882 


1882 
1882 
1882 

1882 

1878, 
1874 
1884 

1882 

1884 
1870 

1882 


1878, 
1880 
1870 


1882 

1884 
1882 


1870 
1670 

1882 
1884 

1884 


1882 
1882 

1979 


1882 

1*1879 
1875 


April. 


Tear. 


74.8 

88.0 
85.5 
85.6 
90 

87 


90 
80 
01 

88 
91 

91.61 

86 

87.2 
00 

90 

90 
86 


93 

88.5 
04 


85 
01 


1884 

1884 
1884 
1884 
1880 

1880 


1880 


1873 


1874, 
1880 


1880 
1881 
\884 
1880 

1883 

1881, 
1883 
1880 

1881 
1682 


May. 


1880, 
1882 
1883 
1880 


1878 


1877 


87.5  1883 

07   1878, 
1879 


100 


88 


00 


88.5 
85.3 


1878 


1880 
1672 

1882 


1872 

1883 
1883 


01 

86.1 
84.5 
00 
95 

94 


100 
08 
08.5 

91 

93.2 

94.7 

91 

93 
98 

98 

95 
92 


101 

93.3 
91 


1881 

1884 
lb84 
1881 
1878 

1878 


1878 


1878 


1878 


1880, 

1881 

1881 

1884 

1879 

1881 
1878 

1875 


1874, 
1877 
1877 


1875 

1883 
1880 


91 


90 


112 


93 
94 

96 


93 


I 


1875, 
1877 

1879 


1883 
1877 

1879 


1879 
1877 

18?9 


1874, 
1879 
,  1881 
1  1874. 
i  1861 


REPORT   OF  THE   CHIEF   SIGNAL   OFFICER. 


97 


the  Signal  Service,  United  States  Army,  for  each  month  and  the  year,  Sfc. — Con  tinned. 


Jane. 

July. 

August. 

September. 

October. 

November. 

*"-»-• ;  £&&. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

0 

Year. 

o 

Year. 

o 

v   1 
Year. 

o 

Year. 

88 

1881 

88.5 

1888 

91 

1883 

87 

1881 

87 

1881 

78 

1882 

68 

1881 

91 

1881, 
1883 

» 

1883 

84 

1888 

94 

1883 

88 

1883 

93.1 

1884 

77.2 

1883 

72 

1884 

94 

1888 

S3 

1883 

100 

1883 

96 

1883 

82 

1882 

90 

1883 

81.1 

1883 

73 

1884 

100 

1883 

97 

18*0 

100 

1878 

97.5  1876 

83 

1876 

86.5 

1884 

78 

1877 

71 

1875 

100 

1879 

100 

1880 

1W 

1878 

99 

1878 

86 

1872 

82.5 

1884 

83 

1877, 

78 

1879 

103 

1879 

100 

San, 
lb*> 

104 

1878 

97.5 

1881 

84 

1876 

98 

1883 

82 

1879 
1879 

76 

1881 

104 

1878 

101.8 

1881 

105 

1878 

105 

1878 

87 

1875 

83.5 

1884 

84 

1879 

77 

1874, 
1875, 
1880 

106 

1878 

200 

1880 

105 

1878 

100 

1878 

96 

1876, 
1877 

92 

1884 

82 

1875 

80 

1875 

105 

1878 

100.5 

1880 

104 

1879 

100 

1874 

98 

1875 

92 

1883 

84 

1875, 
1877 

81 

1876 

104 

1878 

94 

1880 

84 

1880, 
1881 

86 

1888 

94 

1881 

89 

1881, 
1884 

81 

1881, 
1882 

78 

1881 

96 

1888 

95.5 

1881 

87 

1880 

85.4 

1881 

95 

1872 

92 

1876 

91 

1876 

88 

1876 

97 

1880 

08 

1883 

80* 

1883 

96.9 

1883 

84.8 

1884 

94 

1884 

85.5 

1884 

84.6 

1884 

98.4 

1888 

84.8 

1881 

87.5 

1881 

96.2 

1881 

80.5 

1881 

90.8 

1884 

80.5 

1882 

71 

1879 

97.5 

1881 

87 

1881 

87.2 

1884 
1*83 

94 

1884 

93.5 

1884 

95.2 

1884 

8L3 

1882 

76 

1880 

97.2 

1884 

100 

1877, 

101 

100 

1874 

96 

1861 

93.4 

1884 

82 

1882 

78.8 

1884 

101 

1883 

105.5 

1882 
1881 

4b 

10*6:9 

1881 

103 

1874 

87 

1875, 
lb77, 
1884 

86.1 

1884 

83 

1879, 
1882 

77.1 

1884 

106.9 

1881 

101 

1881 

100 

1878, 
1881 

100 

1878 

98 

1881 

83.7 

1884 

84.5 

1882 

79 

1873, 
1875 

101 

1881 

87 

1881 

88 

1877 

86.5 

1877 

92.3 

1884 

80 

1884 

82 

1879, 
1882 

78 

1871, 
18  5, 
1879, 
1880 

97 

1881 

104 

1875 

107 

1875 

105 

1881 

101 

1881 

95 

1883 

86 

1882 

79 

1875 

107 

1876 

101 

1*82 

104.5 

1884 

103.7 

1884 

99.9 

1884 

94.6 

1884 

86 

1882 

78.1 

1883 

104.5 

1884 

88 

18«2 

10L3 

1884 

102 

1881 

97 

1881 

90 

1881, 
1883, 
1884 

83 

1882 

74 

1830, 
1883 

102 

1881 

97 

1875 

87 

1876 

88.5 

1874 

94 

1875, 
1876 

87.2 

1884 

82 

1875. 
1876 

75 

1879, 
1881, 
1883 

98.5 

1874 

88 

1878 

88 

1872, 
1870, 
187U, 
1884 

100 

1874, 
1877 

96 

1877 

93 

1877 

87.8 

1882 

79 

1879 

100 

1874, 
1877 

86 

1882 

98.2 

1884 

97.9 

1884 

95.5 

1883 

94 

1883 

86 

1882 

76.2 

1884 

98.2 

1884 

It* 

1878 

88 

1877, 
1883 

101 

1877 
1883 

96 

1877, 
1878, 
1879, 

95 

1877 

89 

1882 

83 

1875, 
1880 

102 

1878 

18*3, 

■ 

1884 

109 

1888 

110 

1884 

112 

1877 

107 

1877 

105 

1877 

92.7 

1883 

88 

1880 

112 

1877, 
1879 

96 

1881 

101 

1879 

100.5 

1881 

96 

1881 

90.8 

1884 

78 

1882 

72 

1879 

101 

1879 

98   1*80 

100 

1879 

100 

1881 

97.1 

1881 

94 

1884 

80.6 

1881 

75 

1874 

100 

1879, 

1881 

188 

1881 

88 

1875. 
1879, 
1X81 

102 

1881 

98 

1881 

92 

1879. 
1884 

82 

1879 

74 

1875 

102 

1881 

89 

1874  101.2 

1881 

104 

1874 

88.2 

1881 

91.9 

1884 

80.6 

1882 

7S 

1874 

104 

1874 

100 

1F74  !  102 

1874 

104.6 

1881 

99 

1881 

90 

1884 

78 

1879 

74 

1875 

104.6 

1881 

88 

1874 

■   101 

1 

1881 

101 

1881 

94.5 

1881 

87 

1884 

75 

i 

1879 

68 

1875 

101 

1881 

10048  S1G- 
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Highest  temperature  (in  degree*  Fahrenheit),  and  year  in  which  it  occurred,  at  stations  of 


Station*. 


Ohio  Valley  and  Tennessee    Cont'd. 
Cincinnati,  Ohio 

Columbus,  Ohio , 

Pittsburg,  Pa 

Lower  Lakes : 

Buffalo,  N.T 

Oswego,  N.  Y . 

Boohester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich . 

Upper  Lakes : 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich , 

Mackinaw  CHy.Mioh 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Duluth,Mlnn , 

Upper  Mississippi  Valley : 

Saint  Pan],  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa , 

Keokuk,  Iowa 

Cairo,  111 

Springfield,  111 

8aint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

IInron.Dak 

Sully,  Fort,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moot-bead,  Minn  

Stint  Vincent.  Minn 

Bismarck,  Dak , 

Boford,  Fort,  Dak 


January. 


60 

64 

76 


65.5 
64 

60 

78 

70 

64 

66 

66 

62 
45 

57 

80.8 

56 

64 

66 

60 

61 

40 
60 
60 


64 
70 

64 

72 

66 

62 

55 

45.5 
55 

67 


48 

86.8 

40 


Year. 


1876 

1880 
1874 


1874 
1874 

1874 

1876 

1874 

1880 

1873, 

.1876 

1876 

1876, 
1880 
1870 

1880 

1884 
I860 
1876 

1876 

1871 

1877 

1870 

1874 

1874 

1880 
1874 

1874 

1876, 
1880 

1880 

1880 

1876 

1870. 
1880 
1882 

1882 
1876. 
1882 
1880 


1884 
1860 


47   1880 


February. 


78 

72 
76.6 


63.8 
61 

68 

70 

72 

70 

65 

64.3 

58 

52 

58 

43 
60 
50 

68 

60 

57 

50 

65 

66.7 

68 
67.2 

60 

74 

72 

78.2 

73 

66 

63 

57.2 
67 


40 
42 
60 

67 


1888 

1888 

1883 


1883 
1880 

1875 

1883 

1883 

1883 

1883 

1884 

1880 

1877 

1880 

1888 
1877 
1880 

1876, 
1880 
1882 

1877 

1880 

1882 

1882 

1880 
1882 

1882 

1883 

1882 

1882 

1876 

1880 

1882 

1882 
1882 

1876 


1882 
1882 
1877, 
1882 
1882 


March. 


77 

71 
80 


72 
67 


78 
76 
70 
75 
75 

66 

57 

71 

52.2 

70 

73 

78 

70 

62 

68 
72 

74 

80 
75 

80 

84 

78 
82 

84 

82 

78 

74.8 
76 

87 


58 

40 
72 

70 


Year. 


1875 

1870 
1876 


1875 
1871 

1875 

1875 

1875 

1878, 
1870 
1»75 

1875 

1870 

1878 

1878 

1884 
1878 
1875 

1875 

1878 

1878, 
1870 

1870 

1875 

1875 

1880 
1875 

1875. 

1870 

1882, 
1883 
1870 

1870 

1878 

1882 

1882 
1883 

1870 


1884 
18*1 
1878 

1870, 
1882 


ApriL 


86 

86 

88 


82.6 
78 

83.6 

86 

85 

80 
85 
78.5 

76 

65 

80 

66.1 

81 

8L4 

83 

82 

75 

82 
88 

81 

80 
84 

85 


85 
87.5 


86 

81.2 
08 


74 
78 
80 

02 


1872, 
1873 
1883 
1878 


1P88 
1872, 
1884 
1883 

1888 

1872, 
1883 
1878 

1872 

1888 

1881 

fas, 

1880 
1883 

1884 
18H 
18ft 

1873 

1871 

1881 

1870, 
1882 
1870 

1878 

1883 
1870 

1883 

1872 

1883 

1883 

1880 

1880 

1882 

1882 
1884 

1874 


1888 
1881 
1881 

1881 


May. 


04 

02 

06 


87 
04 

00 

01 

02 

02 

06 

00.51 

01 


70.5 
02 


00 
01 

04 

06 
00 


1874, 
187S 
1881 
1881 


1878 
1879 

1870 

1870 

1870 

1879 

1871 

1081 

1874 

1881 

1877 

1803 
1879 
1881 

1874 

1874 

1874 

1874 
1874 
1874 


1800 

04    j  1874 

02    i  1874 

I 
02    I  1874 


1874 

1874, 
1K75 


04 


02 

83 

101 

84 


88  1881 
85.1  1884 
02 


ion 

1884 
1874 
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the  Signal  Service,  United  States  Army,  far  each  month  and  ike  year,  ^o.— Continued. 


June. 

July. 

August. 

September. 

October. 

November. 

December. 

Highest 
on  record. 

© 

Tear. 

o 

Yew. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

0 

Year. 

o 

Year. 

98.5 

1874 

103.5 

1881 

101 

1881 

95 

1881 

87.7 

1884 

75 

1879 

72 

1875 

103.6 

1881 

08 

1879 

103 

1881 

98 

1881 

98 

1881 

87 

1884 

74 

1879 

63 

1881 

103 

1881 

98 

1874 

102.7 

1881 

99.8 

1881 

10L6 

1881 

91.1 

1884 

79 

1876 

69 

1873, 
1875, 
1880 

102.7 

« 

1881 

92 

1878 

90 

1878 

90.8 

1881 

88.1 

1884 

88 

1879 

68.3 

1881 

62 

1875 

92 

1878 

98 

1875 

100 

1878 

97.6 

1883 

93.4 

1881 

84 

1877 

71 

1876 

65 

1875 

100 

1878 

94 

1875 

96 

1881 

96 

1874, 
1881 

98 

1881 

87 

1879 

71 

1876, 
1879 

70 

1875 

98 

1881 

91 

1874, 
1875 

94 

1878 

93 

1881 

92 

1881 

85 

1879 

78 

1882 

68 

1876 

94 

1878 

96 

1874 

96 

1878 

98.7 

1881 

98 

1881 

87 

1879 

72.5 

1882 

68 

1876 

987 

1881 

92 

1880 

90 

1879 

98 

1881 

95.8 

1881 

87 

1879 

76 

1879 

68 

1879 

96 

1881 

69 

1872 

97 

1872, 
1874 

97 

1881 

95 

1881 

88 

1872 

72 

1876, 
1882 

66 

1876 

99 

1872 

96 

1874 

100 

1878 

08.8 

1881 

97 

1874 

86 

1879, 
1884 

69 

1879, 
1682 

65 

1876 

100 

1878 

97 

1874 

97 

1876 

92 

1878 

98 

1884 

84 

1884 

63 

1874 

56 

1875 

97 

1874, 

69 

1874, 
1881 

06* 

1874, 
1878 

89 

1876, 
1878 

84 

1880 

77.6 

1884 

62.6 

1884 

48 

1875 

92 

1876 
1874, 
1878 

88 

1874 

90 

1878 

92 

1881 

85 

1878, 
1881 

80 

1879 

69 

1874 

61 

1877 

92 

1881 

8L4 

1864 

80.2 

1883 

89.4 

1884 

88.9 

1884 

79 

1884 

60 

1882 

5L6 

1883 

89.4 

1884 

95 

1870 

100 

1878 

90 

1879 

97 

1874 

87 

1879 

66 

1874 

59 

1875 

100 

1878 

90 

1878, 
1870 

95 

1878 

96,5 

1881 

97 

1881 

86 

1879 

67.6 

1882 

65 

1875 

97 

1681 

96 

1872 

99 

1874 

98 

1874 

93.9 

1881 

84 

1879 

72 

1874, 
1882 

68 

1875 

99 

1874 

94 

1872, 
1874 

96 

1871, 
1874, 
1878 

98 

1874 

94 

1872, 
1874 

83.1 

1884 

70 

1874, 
1882 

68 

1877 

98 

1874 

9*2 

1888 

99 

1883 

93 

1881 

90 

1874 

78 

1879 

65 

1874 

51 

1888 

99 

1888 

94 

1874 

100 

1883 

98 

I860 

94 

1878 

87 

1879 

72 

1874 

56 

1877 

100 

1888 

98 

1874 

101 

1874 

96 

1874. 

92 

1873 

84 

1879, 

70 

1874 

60 

1877 

101 

1874 

1881 

1884 

96 

1874 

98 

1874 

96.3  1881 

94 

1881 

85 

1879 

71 

1874, 

63 

1877 

98 

1874 

1879 

96.5 

1881 

9(L  6  1881 

103 

1881 

93 

1681 

85.8 

1884 

71 

1882 

67 

1883 

108 

1881 

96 

1874 

101 

1874 

97.3 

1881 

94.2 

1881 

86 

1879 

69 

1874. 

64 

1877 

101 

1874 

* 

1879 

66 

1873 

100 

1874 

102 

1878 

97 

1881 

87 

1879 

74 

1874, 
1882 

68 

1875 

102 

1873 

98 

1872 

99 

1874, 
1881 

103 

1881 

97 

1881 

88 

1872, 
1881, 
1884 

80.5 

1882 

72 

1875 

108 

1681 

94 

1881 

10L5 

1879 

99.5 

1881 

94.7 

1881 

88 

1879 

76 

1879 

64 

1888 

101.5 

1879 

99 

1881 

104 

1881 

.100.4 

1881 

10L6 

1881 

90 

1879 

82 

1879 

74 

1876 

106.4 

1881 

96 

1875 

104 

1874 

107 

1874 

101 

1882 

89 

1871, 
1874 

77 

1874 

72 

1875 

107 

1874 

96 

1881 

105 

1874 

105 

1874 

98.8 

1881 

87 

1879 

74 

1874 

66 

1875 

105 

1874 

98 

1861 

101 

1881 

104 

1881, 
1882 

95 

1882, 
1883 

90 

1880 

69.8 

1884 

62 

1881 

104 

1881, 
1882 

94.1 

1683 

99.2 

1883 

95.6 

1881 

95.9 

1884 

81.8 

1884 

68L9 

1884 

58 

1881 

99.2 

1888 

111 

1874, 
1870 

100 

1874 

107 

1876, 
1881 

107 

1874 

88.3 

1884 

70 

1883 

65 

1875 

111 

1874, 
1876 

97 

1870 

103 

1883 

103 

1873 

100 

1881 

89 

1879 

70 

1876 

62 

1876 

108 

1878, 
1888 

169.8 

1883      95.1 

1881 

93.5 

1882 

88 

1882 

77.7 

1884 

56.8 

1884 

55 

1883 

100.3 

1888 

93 

1883      93 

18*3 

90      1882 

89 

1883 

77 

1880 

68.7 

1884 

44.8 

1884 

93 

1688 

99 

1883  ,  102 

1881 

105 

1876 

94 

1882 

88 

1879 

67 

1876 

60 

1881 

105 

1876 

107 

1883     104 

1881 

107 

1882 

100 

1882 

95 

1879 

62 

1879 

56.8 

1884 

107 

1882, 

1686 

100 
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Highest  temperature  {in  degrees  Fahrenheit)^  and  year  in  which  it  occurred^  at  station* 


Stations. 


Northern  Slope : 

Aaainaboine,  Fort,  Mont.. 

Benton,  Fort,  Most 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort,  Mont 

Shaw,  Fort, Mont. 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo. . . . 

Dodge  City,  Kane  ......... 

Beno,  Fort,  Ind.T 

Elliott,  Fort,  Tex 

Southern  Slope: 

Sill,  Fort,lnd.T 

Concho,  Fort,  Tex , 

D.ivis,  Fort.  Tex 

Stockton,  Fort,  Tex. 

8onthcrn  Plateau: 

Santa  Fe,  N.  Mex 

ElFaeo,  Tex 

Apache,  Fort,  Aria 

Grant,  Fort,  Ariz 

Phoenix,  Ariz 

Presoott,  Ariz 

San  Carlos  Agency,  Ariz. . 
Thomas,  Camp,  Ariz 

Verde,  Fort,  Ariz .. 

Wickenburg,  Ariz 

Yuma,  Ariz , 

Middle  Plateau: 

Winnemucca,  Nev 

Salt  Lake  City,  Utah 

Northern  Plateau: 

Boise  City,  Idaho , 

Coeur  d'Alene,  Fort,  Idaho 

Lcwiston,  Idaho 

DAVton,  Wash  

Fpbkauo  Falls,  Wash 

North  Pacific  Coast: 

Can  by ,  Fort,  Wash 

Olympia,  Wash 

Portland,  Oreg 

Boseburg,  Oreg 


January. 


46 
58 
60 


6L2 

48.1 
51 

62 

68 

70 

67 

80 

68.2 

70 

72 
81 

76 

78 

77 
82 

76 
74 

67 

77 


72 
70 

73 
76 
80 


57 


54 


1882 
1880 
1880 


1884 

1884 
1884 

1883 

1880 

1880 

1882 

1879 

1884 

1876 

1884 
1880 

1880 

1879 

1880 
188U 


1879 
1880, 
1881 
1881, 
1&*2 
1879 


86.7  1R83 
71  !  1*82 


1883 
1881 

1879 
1879 
1879 


1878 


1879 


61.6  1884 


50  ,  1884 

59  I  1880 

61  I  18M) 

50.9  1884 


55 
54 


1884 
1884 


69.2  1881 


65 


1878 


February. 


56 
62 
65 


60 


57 

58 


59 

68.8 

72 

29 

71.2 

78 

73 

78 

79 

67 

79 

83 

73 
82 

74 

80 

87.6 
80 
79 
75 

81 

82 
90 


68 

64 

60 
63 
64 
52 

68 
59.1 

64.7 

68.7 


Year. 


1882 
1882 
1881 


1881 

1883 
1883 

1883 

1879, 
1880, 
1881 
1882 

1879 

1870 

1884 

1876 

1884 
1880 


1879, 
1880 
1880 

1879 
1879 


1879 
1879 

1881 

1879 

1884 
1870 
1884 
1881 

1879 
1879 
1879 

1879 

1879 

1879 

1884 
1881 
1881 
1881 

1884 
1884 

18&4 

1883 


March. 


67 
74 
76 


66 

58 
71 

73 

77 

86 

81 

43 

79.3 

89 

82 
86 

95 

97 

87 
92 


82 

88 

83 
67 

94 

90 
87 
85 

90 

92 

100 


82 

77 

76 

80 
7a  5 
83 
74 

64.2 
71 

76.5 

80 


Year. 


1882 
1882 
1882 


1881 

1883 
le82 

1882 

1879 

1879 

1879 

1879 

1884 

1879 

1883 
1880 

1879 

1879 

1879 
1879 


1879 
1870, 
1882 
1879 

1879 

1879 
1K79 
18b2 
1881 

1881 
1879 
1879 


1879 

1879 

1881 

1884 
1882 
1881 
1881 

1884 
1881 

1881 

1881, 
1883 


April. 


81 

81 
85 


73 

05.6 
80 

82 

80 

92 
83 

89 
82.5 


91 
96 


96 

98 

95 
101 


84 
98 


93 

104.9 
86 
95 
92 

96 

98 

105 


79 

83 

80 

78 
86 
91 
73 

7a  2 
82 

85 

84.5 


Year. 


1881 
1880 
1881 


1881 

1884 
1880 

1881 

1874 

1880 
1874 
1876 


»-» 
S3 
1880 

1883 
1880 

1880 

1880 

1879 
1879 

1879 
1879 

1879 

1870 


May. 


88.1 

93 

84 


77 

7a  4 
84 

84 

88 

94 

92 

47 

91 

98 

90 
94 

97 
107 

101 

104 

89 

102.8 

93 
94 


1882  107. 2 


1879 
1882 
1881 

90 

lu2 

97 

1RT9 
1879 
1876 

98.5 
97 
108.7 

1881 

86 

1874 

91 

1879 

88 

1884 
1880 
1880 
1864 

85 
92 

90 
88,8 

1884 
1880 

76 
67 

1880 

90 

1880 

88.2 

1884 

1875 

1880, 

1881, 

18*2, 

1*83, 

1884 

18*41. 

1881, 

1882 

1884 

1881 

1880 

1874 

1880 

1874 

1880 

1683 

1879, 
1880 
1884 
1880 

1880 
1879 

1881 
1879 

1873 
1884 

1881 

1879 

18*8 

1878 
1883 
1861 

18*4 
18*4 
1683 


1881, 

1882, 
1883 
1874 

1881 

1884 
1884 
1860 
1884 

1884 
1878, 
1884 
1*84 

1884 
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of  the  Signal  Service,  United  State*  Army,  for  each  month  and  the  year,  4*0. — Continued. 


June. 

July. 

August 

September. 

October. 

November. 

December. 

Highest  on 
record. 

o 

Year. 

o 

Tear. 

0 

Yew. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

101 

1883 

95 

1882 

98 

1882 

88 

1882 

83 

1884 

68.1 

1884 

63.8 

1884 

101 

1883 

101 

1881 

107 

1881 

108 

1881 

95 

1881 

87 

1876 

71.6 

1884 

69.2 

1884 

108 

1881 

107 

1883 

103 

1881 

103 

1882 

95 

1883 

87 

1879 

69 

1879 

61 

1881 

107 

1883 

06 

1880 

98 

1880 

95 

1880 

86 

1880 

75 

1880 

62 

1884 

52 

1883, 
1884 

98 

1880 

03 

1883 

92 

1882 

100 

1882 

88 

1882 

76.2 

1884 

69.3 

1884 

68.4 

1884 

100 

1882 

08 

1880 

98 

1881, 
1882 

99 

1881 

91 

1880 

80 

1880 

67 

1884 

62.2 

1884 

99 

1881 

05 

1880, 
1881 

102 

1881 

101 

1881 

91 

1881 

77 

1880 

68 

1878 

58.7 

1883 

102 

1881 

07 

1880, 
1881 

100.5 

1881 

98.1 

1882 

88 

1875 

80 

1878, 
1874, 
1879 

69 

4872, 
1876 

84 

1877 

100.6 

1881 

101 

1676 

107 

1877 

103 

1878 

101 

1881 

89 

1879 

79 

1876 

67 

1878 

107 

1877 

00 

1873 

102.3 

1874 

105 

1878 

93 

1878 

86 

1873 

76 

1876, 
1879 

71 

1874 

105 

1878 

08 

1881 

64 

1879 

62 

1878 

55 

1876 

47 

1879 

38 

1878, 
1879 

30 

1877 

64 

1879 

100 

1882 

104 

• 

1883, 
1884 

101 

1882, 
1884 

97.5 

1883 

90.5 

1884 

77 

1883 

69.7 

1884 

104 

1888, 
1884 

102 

1880 

108 

1876 

101.6 

1881 

99.8 

1881 

90 

1888 

83 

1876 

73 

1875 

108 

1876 

08 

1884 

105 

1884 

99.9 

1884 

98 

1883 

91 

1884 

83 

1883 

74 

1883 

105 

1884 

100 

1880. 
1881 

102 

1881 

101 

1881 

98 

1881 

88 

1880 

81 

1882 

86 

1880 

102 

1881 

100 

1881 

107 

1884 

105 

1881 

100 

1881 

91 

1878, 
1884 

88 

1879 
i 

77 

1880 

107 

1884 

110 

1882 

108 

1879 

103.4 

1888 

100 

1879 

97 

1877 

85 

1882 

80 

1879, 
1880 

110 

1882 

111 

1881 

no 

1881 

100 

1884 

94 

1883 

90 

1881 

81.6 

1883 

80 

1881 

111 

1881 

108.6 

1881 

107.4 

1884 

105 

1877 

100 

1879 

96 

1878 

87.6 

1883 

81 

1879, 
1881 

107.4 

1884 

OS 

1881 

95.5 

1878 

97 

1878 

90 

1879 

85 

1878 

77 

1878 

66 

1878 

95.5 

1878 

110 

1883 

111 

1884 

110.2 

1884 

104 

1879 

94 

1879 

82 

1882 

74.8 

1881 

113 

1883 

101 

1883 

102.5 

1881 

98 

1879 

96 

1883 

85.3 

1884 

77 

1882 

70 

1881, 
1882 

102.5 

1881 

101.5 

1883 

100.9 

1884 

103 

1879 

98 

1879 

91 

1878 

79 

1878, 
1879 

74 

1878 

108 

1879 

119 

1883 

114.6 

1884 

116 

1883 

114 

1883 

100.3 

1884 

97.3 

1884 

94.6 

1882 

119 

1888 

109 

1878 

103 

1878 

99 

1878 

100 

1879 

86 

1881 

75 

1878 

70 

1881 

103 

1878 

113 

U83 

114 

1884 

110 

1884 

108 

1883 

98 

1881 

82 

1882 

73 

1881 

114 

1884 

100 

1883 

112.5 

1884 

106.5 

1884 

100 

1883 

89.5 

1883, 
1884 

81.6 

1882 

72 

1881 

112.5 

1884 

100.5 

1881 

114 

1881 

106 

1878 

104 

1877 

95 

1881 

80 

1878 

71 

1878 

114 

1881 

111 

1884 

112 

1884 

111 

1877 

108 

1877 

95 

1877 

86 

1884 

82 

1884 

112 

1884 

117 

1883 

118 

1878 

115 

1879 

113 

1879 

102 

1876, 
1879 

91 

1879 

80 

1878 

118 

1878 

05 

1881 

104 

1877 

102.5 

1882 

94 

1878, 
1880 

84 

1879 

67 

1879 

65 

1878 

104 

1877 

100 

1883 

98 

1877 

101 

1875 

93 

1875 

83 

1876 

70 

1882 

61 

1874 

101 

1876 

00 

1883 

108 

1877 

105 

1883 

96 

1878 

85 

1879, 
1880 

70 

1878 

59 

1879 

106 

1877 

04 

1883 

95 

1883 

100 

1882 

89 

1882 

71 

1883 

59 

1883 

60 

1883 

100 

1882 

06 

1883 

104.8 

1882 

106.6 

1882 

93.5 

1883 

84 

1880 

63.2 

1883 

63 

1879 

106.6 

1882 

07.5 

1884  102 

1880 

101.8 

1884 

91.3 

1881 

92 

1880 

66 

1883 

59.8 

1881 

102 

1880 

06.4 

1883 

97.5 

1882 

101.5 

1882 

87 

1882 

70.5 

1884 

58 

1881 

50 

1881 

101.6 

1882 

08   1884 

78.2 

1884 

90.3 

1684 

86.4 

1883 

67 

1884 

64 

1884 

67 

1883 

90.3 

A0 

1884 

4  0«vi% 

05 

1878  J  93. 5 

1880 

92 

1884 

81 

1877, 

73 

1880 

63 

1884 

59 

1880 

95 

18783 

00 

1876  I  95. 5 

1875 

94.2 

1884 

90 

1879 
1876 

79 

1876 

• 

68 

1873 

63 

1875, 
1880 

99 

1878 

08,  S 

1878  !  97  |  1880 

97.2 

1884 

90 

1877, 

76 

1877, 

69.7 

1884 

65 

1880 

97.2 

1884 

i 

, 

1879 

1880 

102 
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Highest  temperature  (in  degrees  Fahrenheit),  and  year  in  which  it  octuned,at  stations 


Station* 


Middle  Paeiilo  Coast: 

E  Mendocino,  Cal. 
Bluff,  Cal 
tmento,  Cal 

San  Francisco,  Cal . .. 


South  Pacific  Coast: 
Los  Angelas,  Cal. 


Ban  Diego,  Cal 
ions: 


Stat! 
Alexander,  Fort,  Alaska . 


Atka,  Alaska 

Hooohnahoo,  Alaska 


Pyramid  Harbor,  Alaska , 

Saint  Michael's,  Fort,  Alaska  . . 

Sitka,  Alaska 

Unalaahka,  Alaska  , 

Bearing'*  Island,  Bearing;  Sea . . 


January. 

February. 

March. 

ApriL 

May. 

0 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

61.5 

1884 

68.5 

1884 

60 

1883 

63.1 

1884 

74 

1883 

7L5  1880 

80 

1883 

65 

1881 

00 

1878 

10L4 

1882 

64 

1881 

78.5 

1879 

80 

1882 

84 

1881 

98 

1883 

60 

1877 

71 

1884 

77 

1870 

81 

1875 

86 

1883 

82 

1883 

86 

1881 

00 

1870 

04 

1881 

100 

1883 

78 

1877 

82.6 

1883 

00 

1870 

87 

1876 

94 

1879 

40 

1882, 
1888 

87 

1883 

41 

1883 

48 

1882 

61 

1882 

45 

1884 

46 

1884 

45 

1883 

52 

1882, 
1884 

62 

1882, 
1884 

47 

1884 

47 

1884 

61 

1883 

63 

1883 

76 

1888 

48 

I 

1884 

48 

1883 

50 

1883 

68 

1883 

70 

1882 

43.6  1883 

41 

le83 

43.5 

1884 

44 

1882 

57 

1877 

50.8 

18X2, 
1883 

52.5 

1884 

55.8 

1883 

65.7 

1883 

69.2 

1882 

52 

1882 

51 

1882 

50 

188*2, 
1884 

59 

1884 

ec 

1883 

86.6 

1884 

38 

1883 

88.0 

1884 

80.5 

1861 

M 

1888 
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4if  the  Signal  Service,  United  State*  Army,  for  each  month  and  the  year,  f0* — Continued. 


Jane. 

July. 

August. 

September. 

October. 

Horember. 

December. 

Highest  on 
record. 

o 

Year. 

o 

Yew. 

0 

Year. 

0 

Year. 

o 

Year. 

o 

Year. 

e 

Year. 

o 

Year. 

83 

1883 

60 

1883 

69 

1882 

90 

1883 

75.8 

1884 

73 

1872 

71 

1883 

90 

1888 

105 

1878 

no 

1879 

110.6 

1878 

106 

1877 

94 

1877 

80 

1879 

74 

1882 

110.6 

1878 

102.5 

1883 

103.5 

1883 

103 

1879 

101 

1883 

88 

1877 

76 

1880 

68 

1882 

103.5 

1883 

96.2 

1883 

83 

1881, 
1884 

89 

1879 

92 

1877 

84 

1871 

78 

1871 

68 

1878 

95.2 

1888 

108.6 

1879 

09 

1884 

101.6 

1884 

103.5 

1883 

96.5 

1879 

88 

1884 

88.2 

1878 

108.6 

1879, 
1883 
1888 

0* 

1877 

86 

1877 

91.6 

1884 

101 

1883 

92 

1879 

80 

1873 

82 

1874 

101 

78 

1882 

69 

1882, 
1884 

78 

1884 

66 

1882 

66 

1881 

47 

1881 

48 

1884 

78 

1882, 
1884 

78 

1883 

72 

1888 

68 

1882, 
1883 

62 

1882 

54 

1881, 
1884 

57 

1883 

45 

1881 

72 

1888 

78 

1883 

79 

1883 

75 

1884 

66 

1884 

68 

1881, 
1882, 

68 

1884 

54 

1884 

79 

1888 

78 

1884 

78 

1884 

74 

1882, 
1888 

69 

1883 

66 

1883 
1881 

49 

1884 

** 

1884 

78 

1884 

75 

1876 

76 

1877 

69 

1884 

66.5 

1883 

60 

1881 

42 

1874 

45 

1878 

77 

1878, 
1877 
1881 

74.6 

1884 

67.5 

1883, 

79 

1881 

69.4 

1883 

60.8 

1882 

65.8 

1884 

66.8 

1884 

79 

1884 

88 

1884 

78 

1882 

78 

1881 

68 

1881 

62 

1881 

68 

1881 

50 

1881 

78 

1881, 
1882 

80.7 

1882 

6*7 

1884 

63.0  1882 

68.6 

1882 

49.9 

1884 

429 

1883 

40.7 

1883 

68.6 

1882 

104 
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APPENDIX    15. 

Lowest  temperature  (in  degrees  Fahrenheit)  and  year  in  which  it  occurred  at  stations  of  tk§ 

mmoment  of  observations  at  eaekf 

[From  self-register 


Station*. 


Hew  England : 
Eastport,  Me , 


Portland,  Me 

Mount  Washington,  N.  H 


Boston,  Mast 

Thatcher's  Island,  Mass. 


Block  Island,  B.  I 

Narragansett  Pier,  B.  I. 
Point  Judith,  B.  I 


New  Haven,  Conn. . 
New  London,  Conn , 


Middle  Atlantio  States : 
Albany,  N.Y 


New  York  City 

Philadelphia,  Pa.... 
Atlantio  City,  N.J. 
Barnegat  City,  N.J. 
Cape  May.  N.  J 


Little  Egg  Harbor,  N.  J  . . 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del 
Baltimore,  Md 


Ocean  City,  Md... 
Washington  City 
Cape  Henry,  Va.. 


Chinooteague,  Va 
Lynch  burg,  Va... 
Norfolk,  Va 


8outh  Atlantio  States ; 
Charlotte,  N.  O  . . . 
Hattera*,N.C  ... 
Kitty  Hawk,  N.C 


January. 


-20 
— 1L5 
—46 

—18 

—  8 

—  4 

1 

1 

-14 
—10 

-18 

—  6 

—  5 
-8 

—10 

1 

8 

1—8 

8 

—  8 


4 

-14 

9 


8 
4 

8 


February. 


0     |Year. 


1874 

1882 

1875 

1882 
1882 

1882 

1888 

1883 

1878 
1882 


—20       1876 

-  7      1874, 

,  1876 

-4.2  1876 


6.5  1876 
1880, 
1881 
1881 


4 
6 


1878  j— 18 

1875  '—  4 

1875  j—  1 

1875  L  6 

1 
1875  U  4 

1870 

1888   12 

1879  Zero. 
1884  ,   7 
1881    2 


1884 
1881 
1879 


1882. 

1884 
1877 

1879 


14.8 
-  L5 
11 


1884 

1884 

1881 
1871 


1875 

1873 

1875, 

1881 

1875 

1881 

1875 

1883  ' 
1681 
1881 
1873 


1884 
1875 
1875 


March. 


4 

7 


Macon,  Fort,  N.C 


New  Elver  Inlet,  N.  C 
Scott's  Hill,  N.C.  . 
Smith  ville,  N.  C 


5       1884 

15       1884 

8.6    1884 


8.5   1884 

4       1884 
4.9   1884 


Wilmington,  N.  C. 


6 
0 


1884 
1884 


5 
3 
9 

17.8 

20 

11 

20 

23 

24.5 
18 

15 


1881 
1876 
1875 

1884 

1881 
1881 


-7.5 
4.5 

10 

4 
6.7 

0.8 

4 

-4 

3 
6 
8 
10 
9 

10.8 
6.9 

15.3 
5 


13.8 

4 
12 


15 
16 
16 


28 
26 
20 


Year. 


ApriL 


Year. 


1888 

1872 

1872 

1872 
1884 

1883, 
1884  j 
1884  1 


1881       25.6 


1884 
1884 


1875 

1872 

1872 

1884 

1875 

1872 

1884 
1884 
1884 
1873 


1884 
1873 
1883 


1884 
1884 
1872 


1884 
1884 
1876 


1884 


1884 
1884 
1881 


23.1  1884 

20  :  1884 

21  ,  1876 


2 

14 

-18 

11 
18 

25 


1884  '  21.2 


16 
19 


18 

20 

17.5 

19 

19 

24 


1874 

1874 

1874 

1874 
1881 

•881 

1882, 
1883 
1884 

1874 
1874 

1874 
1874 
1874 
1875 
1875 
1875 


May. 


84 

-  1 

81 
31 

86 

38 

83.8 

80.5 
32 


34 


I 


28.4  1882 

12  I  1874 
25  '  1881  t 

23.5  1875 


27.2  1884 
22.5  1876 


28 

26 
25 
27 


28 
31 


80 

37 
82 
29 


1875 

1881 

1881 

1875, 
1  1880  ' 
1     j 
1  1881 

:  i88i 

1881 

1881 

1883 
1884 
1881 


1875       20       1872  i    28 


84 

84 

34.51 
83 
40 
84 


40 

83.5 

41 


40 
87 
88 


40.6 

47 

42 


48 

46 

45 

41 


1875       38 


1873, 
1878 
1880 

1883 
18W 

1882 

1884 

1884 

1882 

1876; 

1882 

1874, 
1876 
1876, 
18*0 
1880 

1876, 

1880 
1876, 
1880 


18*2 
1874 
1880 
1876 


1876 
1876  t 


1876 
187* 


1883  . 

1882 

1877  ! 


1888 
1888 
1878 

1878 
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APPENDIX   15. 

Signal  Service,  United  States  Army,  for  each  month  and  the  year.    (Compiled  from  the  com' 
to  and  including  December,  1884.) 

ta$  thermometer*.] 


Jane. 

Jnly. 

August. 

September. 

October. 

November. 

December. 

Lowest  on 
record. 

0 

Tear. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

(Year. 

80 

1675 

46 

1882, 
1884 

45 

1880 

35 

1875 

24 

1881 

—13 

! 

1875  —21 

1 

1864 

—21 

1884 

43 

1675 

61 

1876, 
1882 

48 

1874 

87 

1875 

28 

1876, 
1870 

—  6 

1875  —17 

1 

1872 

—17 

1872 

15 

1678, 
1870 

27 

1883 

20 

1876 

11 

1879 

—  8 

1881 

-40 

1876  —47 

I 

1876 

—40 

1872 

42 

1684 

46 

1874 

47 

1880 

84 

1870 

25 

1870 

—  2 

1876  '—12 

1883 

—13 

1882 

40.1 

1881 

60 

1878 

45.6 

1883 

30.5  1883 

28 

1879 

9 

1880  |—  7. 2 

1884 

—  8 

1882 

44.3 

1884 

56ft 

1888 

54.5 

1884 

41.5  1883 

82.6 

1884 

19 

1880  j —  3.2 

1884  :—  4 

1882 

41 

1864 

42 

1884 

45 

1883 

38 

1883 

28 

1884 

• 

15 

1882  1—0 

1 

1883,  —  0 
1884  1 

1P83, 

1884 

43 

1884 

62 

1883 

40 

1883, 

41 

1883 

20 

1884 

15 

1882  —8 

1883,-8 

1883, 

1 

1884 

1884 

1884 

414 

1684 

51 

1870 

45.7 

1884 

85   1870 

24 

1870 

2 

1875 

—  0.5 

1884  ,—14 

1873 

43 

1676, 
1864 

51 

1870 

47.5 

1884 

87 

1870 

27.2 

1883 

4 

1875 

—  7.5 

1888  —10 

1882 

40 

1875. 

48 

1876 

45 

1875 

33 

1875, 

28 

1876 

—10 

1876 

—17 

1875 

—18 

1875, 

1878 

1  1870 

1 

1878 

47 

1878, 
1670 

57 

1873, 
1882 

53 

1874 

36   1872 

81 

1876 

7 

1875 

—  6 

1880  —6 

1 

1875, 
1880 

47.2 

1864 

56 

1883 

53 

1872 

43  '  1870 

31 

1873, 

8 

1876 

-  6 

1880  !—  5 

1875, 

1876 

] 

1880 

45 

1678 

58 

1880 

58 

1870 

48 

1875 

29 

1870 

10 

1875 

—  7 

1880  —7 

1880 

47 

1678 

56 

1870 

58 

1870 

41 

1875 

28 

1876 

11 

1875 

—  7 

1880 

—10 

1876 

47 

1876 

56 

1880 

55 

1882 

42   1871. 
!  1875 

31 

1878 

14 

1875 

9 

1880 

1 

1870 

46 

1864 

5L2  1882 

55 

1883 

47.2  1883 

80.1 

1884 

21.3 

1884 

—  2 

1884 

—  2 

1884 

40 

1874 

60  1  1880 

55 

1874 

46  l  1876 

88 

1876 

8 

1875 

—  6 

1880 

—  5 

1880 

50 

1861 

50   1882 

60 

1881 

51 

1882 

34.5 

1884 

23 

1880 

1 

18$) 

1 

1880 

40 

1873 

50 

1876, 
1882 

52 

1874 

40 

1873, 
lb70 

30 

1873, 
1876, 

15 

1880 

-  3 

1880 

—  6 

1881 

I 

1870 

55  ,  1883 

54.1 

1884 

57 

1883 

45  i  1882 

32.2 

1884 

22 

1883 

8 

1884 

4 

1884 

46.5  1673 

56.1 

1884 

50 

1874 

88  ,  1870 

26 

1873 

12.5 

1880 

—18 

1880 

—14 

1881 

5L4 

1884 

60 

1881 

60 

1874, 
1870, 
1881 

53  1  1880 

1 

80 

1875, 
1880 

24 

1880 

7 

1880 

7 

1880 

56.1 

1884 

59 

1882 

60 

1880, 
1881 

46   1882 

36.5 

1884 

18 

1880 

1 

1880 

1 

1880 

40 

1880 

55 

1876, 

50 

1874 

40   1875, 

28 

1870 

13 

1880 

—  5 

1880 

—  5 

1880 

1882 

1  1870 

63   1876. 

60   1876, 

58 

1874 

50.5  1876 

31   1876 

20 

1872 

6 

1880 

6 

1880 

1B64 

1877 

1 

1 

as 

1864 

60 

1882 

56 

1870 

43   1870 

30   1870 

18 

1880 

—  5 

1880 

—  5 

1880 

56.5  1884 

63 

1881 

64 

1881 

60   188*2 

47   1884 

32 

1881 

8 

1880 

8 

18P0 

53 

1884 

61.5'  1884 

62 

1 

1870, 
1881, 
1882 

53   1876 

1 

38   1876 

23 

1870 

8 

1880 

8 

18*0 

55.1 

1884 

65   1881, 
1882 

!  63 

1 

1881, 
1883 

58  ,  1882 

1     | 

43.8  1884 

28 

1881 

15.2 

1884 

8.5 

• 

1M4 

46.2 

1884 

63.4 

1884 

t  60.8 

1884 

58  '   1883 

86.4  1884 

24 

1883 

12 

1884 

4 

J  884 

47  i  1684 

60.1 

1884 

60 

1883 

50   1882 

30.5  1884 

24 

1883 

11 

1884 

4.0 

1KH4 

SO.*!  1684 

61 

1881 

1  » 

1883 

48  1  1870, 

35   1876 

28 

1870, 

10 

1880 

6 

1884 

1          1 

1 

1880 

1881 

1 

61 

1884 

02 

1881 

56 

1874 

47 

1870 

32 

1876 

20 

1872 

1  10 

1880 

0 

1884 
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Lowest  temperature  (in  degree*  Fahrenheit)  and  year  in  which  it  occurred  at  station*  of 


Stations. 


tooth  Atlantio  States— Continued: 
Charleston,  S.  C 


August*,  O* 

8avannaht  0*.... 
Jacksonville,  Fla 


Florida  Peninsula : 
Cedar  Keys,  Fla. 
Key  West,  Fla. . 


Sanford.  Fla 

Eastern  Golf  States: 

Atlanta,  Ga 

Pensacola,  Fla ... 
Mobile,  Ala 


Montgomery,  Ala 
Vlokabarg,  Miss .. 
New  Orleans,  La . 


Western  Gulf  States: 
Shreveport,  La 


Fort  Smith,  Ark . 
Little  Book,  Ark. 
Galveston,  Tex... 


Indlanola,  Tex. 
Palestine,  Tex. 


Rio  Grande  Valley; 
Brownsville,  Tex. 


Bio  Grande  City,  Tex 


Ohio  Valley  and  Tenm 
Chattanooga,  Tenn 


Knoxville,  Tenn . . 
Memphis,  Tenn . . 
ITashville,  Tenn.. 
Louisville,  Ky.... 
Indianapolis,  Ind. 
Cincinnati,  Ohio.. 
Columbus,  Ohio .. 


Pittsburg,  Pa 


Lower  Lakes : 

Buffalo,  N.Y... 
Oswego,  N.  Y  . . 
Booheater,  N.  Y 


Erie,  Pa 


January. 


18 


14 
18 
21 


26.2 
48 


28.6 

-1.8 
16.3 
18.8 


8 
10 
20 


-6 
6.6 

20 


16 
8.5 

18 
10 

—  1 
-16 
k-2 


Year. 


1884 


1884 
1878 
1884 


1884 
1870 


1884 

1884 
1884 
1884 


1884 
1875 
1879 

1870 


1884 
1884 
1883 


1878 
1884 

1881 
1881 

1884 
1884 
1884 


-10.2  1884 

I 
—10.8  1884 


—26 

—10 
-dO.8 

—12 


-13. 5 
—13 
—12 

—15 


Cleveland,  Ohio 


1884 
1878 
1884 

1875 

1884 
1882 
1873 


February. 


28 
82 


85 
55 


40.4 

11 
20 
28 

22 

21 
82.6 

10.1 


8 
17 
28.6 


2L5 
18.5 

27 
82 

11 

6 
18 

0 
Zero. 

—  8 

—  1 
-2 


1881 


1875 
1884 
1875, 
1878 

1881 

1872. 

1877, 

1878 

1884 

1884 
1884 
1875, 
1876 

1876, 
1884 
1875 

1876 


1884 


1888 
1884 
1884 


1888 


1880 

1884 

1878 

1876 

1876, 
1876 
1875 

1876 

1876 

1881 


—10   1875 


.13  -  1875 
-10  |  1875 
-12  ,  1876 


March. 


22 

27 
81 


40 
58 


48 

24.6| 

86 

31 


27 

86.51 

26 


28.6 

2b 

84 


82 

8L8 

86 

82 

22.8 

6 
18 
11 

8 

6 

1 

6 


1875  '—16   1875  —  1 


—  2 
—11 

-  7 


—17  l  1873 


I 


— 1L  2  1875  —  2 


1876 


1873 
1873 
1878, 
1676 

1881 
1873 


1884 

1884 
1881 
1873, 
1876 

1878 

1876 

1876 


1876 


1884 
1884 
1875 


1880 
1884 

1880 

1884 

1884 
1878 
1876 
1878 
1878 
1884 
1878 
1884 

1877 


1884 
1872 
1872 

1884 


1873 


April. 


81 
88 

87 

88 

61 

40 


84 
82 


80 
81 


85.8 

20 
44 

82 

88.41 

43 

48 


1881 


1881 
1881 
1881 


1881 
1873, 
1881 

1884 

1881 
1881 
1881 


1881 
1881 
1881 


1884 
1881 
1878 


1876 
1884 

1881 
1881 

1881 


1875, 
1881 
1881 


25 
24 

27 

25.5  1876 
21  1875 
10   1875 


18 
15 

14 


11 
13 
11 


1876 
1881 

1875 


1881 
1874 
1870 


11  1  1881 


15   1875 


ay. 


o  ,Y 


47   1876 


42 
48 
48 


60 


61 

80.6 
46.6 
47.3 


44 
46 
66 

• 

47 


46 
44 
64 


61 
60 

40 
40 

41 
87 
41 
87 
86 
31 
86 
34 

27 


31 
28 


1877 
1877 
1877 


1877 


1883 


1883 

1883 


1877 

1871, 
1877 


1870, 
1877 


1876 


1872 


1877 
1877 

1879 


II 

1877 

1875, 
1878 
1877 


1876 


1876 
1876 
1880 


32  <  1875), 

i  1877, 

1882, 

t  1888 

28.8!  1876 

i 
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the  Signal  Service,  United  States  Army,  for  each  month  and  the  year,  ^-c— Continued. 


June. 

July. 

August. 

September. 

October. 

November. 

December. 

Lowest  on 
record. 

• 

Yew. 

o 

Yeer. 

o 

Year. 

o 

Yeer. 

o 

Year. 

o 

Year. 

o 

Year. 

0 

Year. 

88.2 

1884 

07 

1876, 
1881, 
1882 

62 

1879 

64 

1879 

89 

1878 

28 

1878, 
1881 

13 

1880 

13 

1880, 
1884 

57 

1882 

62 

1876 

61 

1874 

48 

1876 

29 

1873 

24 

1873 

7 

1880 

7 

1880 

68.6 

1884 

66 

1876 

63 

1879 

54 

1871 

87 

1873 

22 

1872 

15 

1880 

15 

1880 

6X7 

1884 

68 

1877, 
1879 

66 

1874, 
1875 

56 

1874 

40 

1873 

80 

1873 

19 

1880 

19 

1880 

43 

1884 

69 

1881 

69 

1881 

64 

1880 

49 

1880 

83 

1881 

22 

1880 

22 

1880 

71.2 

1882 

72.7 

1883 

72 

1882, 
1884 

71.6 

1883 

65 

1873, 
1878 

62 

1873 

44 

1876 

44 

1876 

OSLO 

1684 

69.6 

1884 

69 

1883 

64 

1884 

55.5 

1884 

44.4 

1884 

86 

1883 

28.5  1884 

64 

1879 

57.9 

1882 

57 

1879 

44 

1879 

33.6 

1884 

20 

1881 

1 

1880 

-1.3  1884 

64 

1881 

64.2 

1882 

66.4 

1884 

57.3 

1882 

45 

1860 

2a  1  1881 

17 

1860 

16.3  1884 

«1 

1879 

63.8 

1882 

63 

1884 

£3 

1871 

84 

1873 

27 

1872, 

14 

1880 

13.0  1884 

1877. 

1881 

68 

1877, 
1879 

60.8 

1882 

61.6 

1879 

51.6 

1876 

88 

1873 

21 

1872 

8 

1880 

8 

1880, 
1884 

63 

1879 

62 

1881 

62 

1879 

48 

1871 

34 

1873 

23 

1877, 
1880 

12 

1880 

10 

1875 

66 

1879 

69.6 

1882 

65. 5j 

1884 

58 

1871 

40 

1873 

31.5 

1881 

20 

1870, 

20 

1870, 

1 

1880 

1879, 

• 

I 

1880 

66 

1877 

04 

1877, 
1880, 

58 

1880 

47 

1881 

81 

1873 

18 

1880 

10 

1880 

6 

1879 

1882 

, 

60 

2882 

61 

1882 

58.4  1884 

89.6 

1883 

39 

1884 

22 

1882 

9.5 

1882 

—  5 

1884 

65 

1882 

81 

1882 

59.2  1884 

47 

1881 

89 

1880 

10 

1880 

A 

1880 

5.6 

1884 

64 

1877, 
1879 

69 

1880 

70  ,  1877, 
i  1880, 
i  1882 

69 

1876 

45  . 

1873 

29 

1880 

18 

1880 

18 

1880 

60 

1877 

08 

1877 

67  '  1880 

• 

60 

1878 

46 

1873, 
1880 

22 

1880 

14 

1880 

14 

1880 

66 

1882 

63 

1882 

62 

1884 

49 

1883 

41 

1883 

26.6 

1882 

15.2 

1884 

6.5 

1884 

6S 

1677 

68 

1877 

68 

1884 

57 

1883 

49 

1879 

80 

1880 

18 

1880 

18 

1880, 
1881 

61 

1877 

62 

1877 

65.7  1884 

58 

1888 

43 

1878, 

80 

1886 

24 

1880 

19 

1881 

1879 

61 

1879 

57.6 

1882 

57 

1879 

47 

1879, 

84 

1884 

17 

1883 

8 

1880 

—  1 

1884 

1880 

47   1678 

53 

1882 

50 

1879 

40 

1871 

25 

1876 

11.5 

1872 

—  5 

1886 

-16 

1884 

64  '  1879 

60 

1882 

59 

1880 

44 

1875 

29 

1878 

16 

1877, 

8 

1876, 

—  2 

1684 

1880 

1880 

40 

1877 

56L8 

1882 

54.7 

1883 

41 

1875 

28 

1878 

18 

1872 

—  2 

1876  —10. 2 

1884 

40 

1875 

67 

1882 

56 

1880 

42 

1875, 
1876 

27 

1878 

4.5 

1872 

—  7 

1886  —19. 5 

1 

1884 

46 

1877, 

53 

1882 

48 

1876 

85 

1876 

23 

1878 

—  6 

1880 

—15 

1876  ;— 25 

18*4 

1882 

i 

40   1077 

58.2 

1882 

55 

1872, 

41 

1875 

27 

1873 

6 

1886 

—  8 

1872  —10  ;  1879 

1875 

1          » 

48 

1879, 

54 

1882, 

50 

1883 

87 

1879 

25 

1879 

—  6 

1880 

—12 

1880  —29.3  1884 

1882, 

1883 

i 

!  1683 

1 

60  |  1879 

53 

1874 

49 

1876 

35 

1879 

28 

1873, 
1876, 
1878 

4 

1880 

—  9 

1880 

—1$  |  lh75 

i 

40.5  1879 

47.5  1876 

44   1880 

85 

187JB 

24.7 

1884 

2.5 

1875 

—  9 

1880 

—13.5  1884 

40.6*  1875 

49 

1875  i 

44.4  1884 

36 

1879 

25.6 

1884 

—  1 

1875 

—17. 5. 

1884  —17.6  1884 

JO  i  1879 

48 

1873, 

42.8,  1884 

84 

1878, 

19 

1879 

1 

1875 

-11 

1871  —12   IS73, 

1 

1884 

1879 

i 

1  1875 

42  ' 

1879 

52 

1883 

50 

1883 

40 

1879 

28 

1876 

6 

1889 

i 

—It 

1880 

—16   1875 

40 

1079 

49.6 

i 
1888  1 

45.6 

1876 

38 

1875 

26 

1876  i 

Zero. 

1880 

-12 

1872, 

-17   1878 

i 

i 

1 

1 

i 

1880 
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Lowest  temperature  (f*  degree*  Fahrenheit)  and  year  in  which  it  occurred  at  etaUoue  0/ 


Stations. 


Lower  Lakes— Continued : 
Sandusky,  Ohio 


Toledo,  Ohio. 


Detroit,  Mich 

Upper  Lakes : 
Alpena,  Mich 


Escanaba,  Mich 

Grand  Haven,  Mich. 


January. 


Mackinaw  City,  Mich 
Marquette,  Mich 


—16.5 
—14 

—15 

—27 

—26 
—12 
—15.0 


1870 


1873, 
1884 


February. 


—  2.8 


-12 


1875,  —20 
1879  I 

1882  —27 


188L  —32 
1873  —24 
1884  —10.6 


—26       1881 
Port'fluron,  Mich .—14.7.  1883 


Chicago,  111 

Milwaukee, Wis 


Duluth.  Minn 


Upper  Mississippi  Valley : 
Saint  Paul,  Minn 


-20 


1875 


—25      1875 


—38       1875 


—27 
—20 

—13 


Year. 


1884 


1875 


1875 


1881 


March. 


0     Year. 


—  3 


—  7 


— 10 


1875  —26.8 


1884 


1878 


1872 


1884 


1884 


1875    Zero, ;  1873, 

i  1875 

1884   —20.2   1884 


1875  ,— 16 


1884 


1875   —  8       1875 
1875  —12       1878 


—22       1875  1—  8. 5  1884 


—84    .  1875   —26 


—31.5   1884  1—32 

LaCrostie, Wis ...;-43       1873  |-34 

Davenport,  Iowa -27      1884  —16 

Des  Moines, Iowa —30.4   1884  —23 

Dubuque,  Iowa —26.2   1*8;  —31 


I  1875 
*  1875 


—22.5 
—23 


1875  —  8    .  1884 


1883  j—  5.6 
1875  —10 


1875 


1878 
1873 


April. 


Keokuk,  Iowa -24.2   1884  -11      1873  —2 


Cairo,  111. 
Springfield,  111  . 
Saint  Louis,  Mo 


1 


Missouri  Valley: 

Leavenworth,  Kans 


— 1G 
—22  3 
-21.  5 


188ft  1 
1884  !■ 
1*64  ;- 


4 

2.4 

3 


-29 

Omaha,  Nebr —32 

Bennett,  Fort.  Dak —42 

Huron,  Dak 1— 38 

Sully,  Fort,  Dak '—3D 

Yankton,  Dak —32 

1 

Extreme' Northwest :  1 

Moorhead,  Minn —43 

1 
8aint  Vincent,  Minn —44 

Bismarck,  Dak —40 

Buford,  Fort,  Dak —46 

Northern  Slope : 

Assinaboine,  Fort,  Mout — 43 

Benton,  Fort,  Mout ' — "»5 

Custer,  Fort,  Mont —31 

~  —34 

—20 


1873 


—12 


1884  ;— 24.0 


1883 
1884 


—34 
— 31.8 


1875  10 
1883  7 
187j         8 


1883  ,  2 
1883  '—  7 
1881   —11 


1883  —30 
IS51    —23.1 

I 

1884  -33 

-38 


1883 
1875, 
1883 
1884   —16 


—14.6 
—22 


1884  j 
1875 


14 
12 

8 

-  2 

2 

0 

8 
3 
7 

17 

3 

7 
10 
16 
11 
14 


1873       20 


1881, 

1883 

1884 

1883 


-31 

—40 


Helena,  Mont 
Maginnis,  Fort. 


1883  _47 

1875  —41 

1881  —38 

1883  —32 


1881,  —23 
1883 
188:*  —31 

1875  —25 

1883,  —23 
1884 

1 

1883  .—25.8 
1883  I — 42 
1883  I— 23 
1883  '-  0 


1873 
1884 
1873, 
1876 

1876 

1860  I 

1881,! 
1884 
1884  1 
1870 

1876, 
1880 

1884 
1883 
1875 
1880 


24 
10 
22 


13 
6 

4 

10.2 
11 

—  3 

1 
I 

—13 

1 
—14 

1 


1881 


1876 


1875 


1881 


1883 

1874 

1883 
1875 
1875 

1875, 
1870, 
1881 
1875 


1874, 
1881 

1874 

1881 

1881 

1881 

1875 


1875, 

1870, 

1881 

1875 

1881 

1875 


1881 

1881 

1881 

1882 
1875 


1881 
1881 
1*81 


1881 
1876 
1880 
1884 


May. 


It, 


84      1880 


80 


1876 


29    >  1875 


22    <  1883 


20 

28 

28 
22 


1875 


1875 


26.2   1882 


27 


25 


1875 


1875 


26    1  1876 

24'|  1875 

1 

29  1875 

29  1875  > 


27       1875  < 


29       1875 


87  I  1875 
33. 01  18S 
32    ,  1875 


31    ,  1875 
28       1875  ! 

30    ' 


28 
15 


1881       24       1875 


26 
21 
21 


1882 
1875 


1883  —85       1883  -14. 1<  1884 


7 

< 

1880 

22  ' 

7 

—  G 

12 

6 

1881 
1875 
1883 

1881 

20 
26 
23 
25 

1  14 

1883 

19 

18*1  I 
1R83  ' 

t 
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the  Signal  Service,  United  States  Army,  for  each  month  and  the  year,  fc. — Continued. 


June.   I 

July.   ; 

August. 

i 

September.  1 

• 
October. 

i 

November,  i  December. 

1 

Lowest  on 
record. 

o   Year.] 

°  ^Year. 

-  -  1 

o 

Year. 

o 

Year. 

o 
1 

Year. 

°  lYear.  \    ° 

Year. 

o 

Year. 

47  :  1879, 

56 

1880 

48.5 

1882 

42 

1879 

30 

'878, 

i 
Zero.  1680  —13 

1880 

—16.5 

1879 

,  1882  | 

] 

1 

1880, 

i 

■ 

1884 

i 

43 

1873, 
1*75, 

50 

1883 

47 

1879 

36 

1871 

25 

1876 

5 

1880  —15 

i 

1872 

—15 

1872 

1878, 

1879 

88 

1875 

50 

1873, 

45 

1875 

29.8 

1883 

22 

1873 

Zero.  1880  —24 

1872 

—24 

1873 

.1883 

88.5 

1881 

45 

1876, 
188*2, 
1883, 
1884 

80 

1884 

29.3 

1883 

20.9 

1884 

—  4 

1880 

—15 

1880 

—27 

1881, 
1862 

84 

1875, 

42 

1875 

38 

1875 

26 

1868 

17 

1878 

-  9 

1880  —23 

1880 

—32 

1875 

1879 

40 

1878, 
1879 

40 

1873  ' 

42.5  1875 

i 

t 

80 

1879 

• 

26 

1876 

Zero. 

1880 

—12 

1884 

—24 

1875 

85.7  1883 

46  8 

1883 

41.8  1884 

34 

1883 

24 

1883 

8.4;  1883 

-  5 

1884 

—20.2 

18H4 

81 

1881 

4a  3 

1881 

34  7,  1883 

'28 

1883 

18 

IP  8 

—  0 

1875 

-20 

1880 

—27 

1875 

87 

1877 

46,5 

1884  ! 

46  i  1875, 
|  1879 

31 

1879 

23.8 

1884 

-  6 

18e*0 

—14 

1880 

—20 

1875 

40 

1875 

50 

1873 

5L1  1884 

37  • 

1872. 

25 

1873 

—  2 

1872 

—23 

1872 

—28 

1872 

1     1 

1876 

40 

1875, 
1879, 
i882 

50* 

1875. 
1876. 
1880. 
18*3 

42 

1875  ! 

i 
! 

1 

32 

1876 

22 

1878 

—  5 

1880 

—21.6 

1884 

—25 

1875 

80 

1875. 

46 

1875 

45   1876 

30 

1879, 

8 

1878 

—29 

1875 

—84 

1879  —38 

1875 

1876 

1883 

i 

80  '  1876.' 

46 

1873 

43 

1875 

30   1873 

15 

1878 

—24.5 

1875  —39 

1879  —39 

1879 

•  1*77 

i 

1 

40  ,  1876  | 

52 

1880. 

44 

1875 

31 

1873 

18 

1873 

—21 

1875  —37 

1872  —43 

1878 

i 

1883 

; 

i 

1 

43   1876, 

50 

1884 

44.5  1884 

36  i  1879 

18 

1873 

—  3 

1875  —17 

1872,  —27 

1884 

188-2 

1 

i 

1876  i 

44  ,  18*2 

52 

1882 

48 

1879, 

84  |  1879 

15 

1878 

Zero. 

1880  —18.2 

1884  —30.4  1884 

1883 

1 

40   1877 

1 

50.4 

1882 

41 

1875 

83 

1873 

20 

1873 

—  9 

1875 

—19 

1876,-31 

1879, 1 
1880  •! 

1875 

45   1877 

56 

1873, 

47 

1875 

39 

1875, 

20 

1873 

—  3 

1872 

—22 

1872  —24.2  1884 

1880, 

1876, 

i 

1883 

1883 

50   1877 

60 

188*) 

57 

1880 

42 

1876 

24 

1873 

7 

1672 

—  7 

1872 

—16 

1684 

43.7  1882 

54 

1883 

48.9  1884 

38 

1879 

26 

1880 

6 

1880 

-14 

1880  —22.3  1864 

48   1877 

57 

1876 

54 

1884 

40 

1875 

25 

1873 

5 

1872 

—17 

18;  2 

—21.  5 

1884 

45   1877, 

53.5 

1882 

50 

1884 

87 

1876 

19 

1873 

Zero. 

1872 

-.14 

1880 

—29 

1878 

.  1*82 

1 

43   1877 

51 

1873 

49 

1877 

80 

1873 

15 

1878 

—  6 

1875 

—17 

1879, 
1884 

—32 

1884 

83  ,  1882 

46 

1882 

42 

1883 

27 

1883 

10 

1880 

—18 

1880 

— 4L3 

1884 

-42 

1883 

84   1P83 

46 

1881 

42.7  1883 

28  2  18P3 

21 

1881 

—12.8 

1884 

—34.2 

1884 

—38 

1884 

37 

1875 

48 

1877. 
18*2 

41   1884 

i 

18 

1881 

9 

1874 

—18 

1875 

—30.5 

1884 

—39 

1883 

88 

1876. 
1K77, 

44 

1877 

45   1875 

26 

1876 

9 

1878 

-15 

1875 

—34 

1879 

—34 

1879 

1*79 

• 

82 

1883 

48 

1883, 
1884 

38 

1882 

17 

1883 

14.fi 

1884 

—15 

1881, 
1884 

—34 

1883 

—43 

1884 

20 

1883 

40 

1881, 
1883 

36 

1881 

17 

1883 

10.2 

1884 

—22 

1880 

—47.fi 

1884 

—47.8 

1884 

88 

1875 

82 

1884 

39 

1875 

10 

1876 

6 

1874, 
1878 

—28 

1875 

—38 

1679 

—40 

1884 

80 

1883 

37.  £ 

»  1884 

86 

1883 

18 

1883 

9 

1881 

—20 

1881 

—46 

1879 

-46 

1870, 
1883 

81 

1881 

35 

1881 

37 

1881 

25 

1884 

—16 

1881 

—25 

1880 

—50 

1884  —50 

1884 

17  I  1881 

87 

1874 

84 

1881 

14 

1873 

—  6 

1881 

-31 

1875 

—59 

1880  '—59 

1880 

80  1  1883 

41 

1883 

36 

1883 

29 

1880 

10 

1879 

—24 

1880 

—47.  J 

,  1884  _47.fi 

>  1884 

31  .  1880 

38 

1880 

84 

1880 

80 

1880, 

10 

1881 

—17 

1880, 

—40 

1880  .—40 

1880 

38 

1888 

87 

1884 

80 

1883 

1  25.7 

18rt 
r  1884 

14 

1883 

-16 

1881 
1883 

Lao 

1884 

1—35 

1883 

110 
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Lowest  temperature  (in  degrees  Fahrenheit)  and  year  in  which  it  occurred  at  stations  of 


Stations. 


.Northern  Slope— Continued: 

Shaw,  Fort,  Mont 

Deadwood,  Dak 


Cheyenne,  Wyo  — 

North  Platte,  Nebr. 

Middle  Slope: 

Denver,  Colo 


Pike's  Peak,  Colo —87 


West  Las  Animas,  Colo 

Dodge  City,  Kane 

Beoo,  Fort,  Ind.T 

Elliott,  Fort,  Tex 


Southern  Slope : 
Sill  Fort,  Ind-T 


Conoho,  Fort,  Tex . 
Davis,  Fort,  Tex.. 


Stockton.  Fort,  Tex. 
Southern  Plateau: 

Santa Fe,N.  Mex... 


El  Paso,  Tex 

Apache,  Fort,  Aria. 


Grant.  Fort,  Aria 
PhcBnix,  Aria .... 


Prescott,  Aria 

San  Carlos  Agency,  Aria . 


Thomas,  Camp,  Aria 
Verde,  Fort,  Aria  ... 
Wickenhorg,  Aria .. 


Yuma,  Aria 

Middle  Plateau: 

Winnemnoca,  Not 


Salt  Lake  City,  Utah. 
Northern  Plateau : 

Boise  City,  Idaho  .... 


Casnr  d'Alene,  Fort,  Idaho. 
Lewiaton,  Idaho 


Dayton,  Wash 

Spokane  Falls,  Wash 


North  Pacific  Coast: 
Canby.  Fort,  Waah 
Olympia,  Waah  .... 


Portland,  Oreg 


Roaebnrg,  Oreg 

Middle  Pacific  Coast: 
Cape  Mendocino,  Cal. 


BedBlnfl;Cal. 


January. 


-83 
-80 

—38 
-27 

—29 


Sacramento.  Cal. 


—21.5  1883 


Year. 


1883 
1883 

1875 

1881 

1875 
1883 


February. 


1—20 

-  4 
1—12 


—  9 

—  1 
Zero. 

2 
—18 
5 

I— e 

10 
18.2 

—17 
16 

10 
L4 
18 

22.6 


—20 

—27 

—20 
—14.2 


-23.5 
-27.7 


82.3 
0 


12 
81 
10 


1883 
1884 
1883 


1870 

1881 

1881 

1881 

1888 

1881 
1883 

1888 
1883 

1880 
1882 

1884 
1883 
1881 

1883 

1883 

1888 

1883 


Year. 


1 
1888 


1883 
1883 


1884 
1883 

1875 


1883 
1883 
1883 

1888 


-37 
—32 

-28.2 

—20 

—22 
—87 


—22.7 
—20 
—  2 
—10 


—  8.5 

6 

0 

8 

-3 

12 
-0 

17 
10.1 

-11 
21 

16 
10 
10.8 

25 

.10.5 

-18 

-12 

-21 

17.8 

i 
j 

-24  i 
-15.1 


1888 
18b8 

1884 

1883 

1888 
1875 


1884 
1883 
1884 
1883 


1883 

1888 

1883 

1883 

1870, 
1880 
1881 
1880 

1888 
1884 

1880 
1882 

1881 
1*80 
1882 

1880 

1883 

1884 

1883 

1883 
1*84 


1883 
1888 


March. 


16 
2 


3.3 
2&5 
22 


1884 

1884 

1883 


1884 
1884 
1884 


21  I  1884 


—22.5 
■7.2 

—17 

■21 

—10 
-29 


6 

-  8 

14 

•  2 


10 

16 

17 

15 

Zero. 

21 
11 

21 
28 

—  8 
22 

23 
11 
20 

81 

—  8 

4 

9 

Zero. 
12 


8 

7 


33.5 
23 

25.5 

19 
36 


Year. 


29 


1884 
1884 

1880 

1880 

1880 
1875 


1882 
1880 
1883 
1880 


1880 

1880 

1880 

1880 

1880 

1880 
1881 

1882 
1881 

1876 
1882 

1881 
1881 
1880 

1881 

1882 

1874 

1882 

1884 
1880 


1880 
1882 


1884 
1880 

1880 


1880 
1884 
1880 

1880 


April. 


—  4 

11 

2 

12 

4 

1—21 


18 
18 
31 
20 


29 
25 
24.2 
11 

29 

15 

29 
3a  1 

18 
80 

24.8 

27 

80 


Year. 


40 
17 
19 

17.5] 

20 
80 


21 
26 


40.9 
28 


29 
86 

84.9 

89.8 


1880 
1880, 
1881 
1875 

1875 


1876 
1875 


1682 
1881 
1884 
1881 


1881 

1882 

191882 

1882 

1875 

1882 
1888 

1870 
1888 

1878 
1682 

1888 

1883 
1878, 
1880 
1878 


May. 


o     Y« 


21 
21 


80 

27 
—  8 


1881 


1884 

1875 


1872; 

1873 
1875 


27.51  1884 


1883 

1875 

1883 

1882 
1880  : 


1880 
1881 


1884 
1880 

1875 


1878 
1883 


82 
87 


42.5J 

46 

40 
4L5 
24 
89.51 


37 
86.8 


38 

86.9| 

87 

88 

48,9 

20 


23 
86 


80 
29 


42.  «j 
80 

83 


87 


1884 

1884 


1878 

1880, 

1 
1 


1 
1880. 


1886 

1877 
1884 


1880 
1880 

1884 

1879 


1878 


II 
1881 


1881 
1881 


1886 
1881 

1878 

1880 
1888 
1878 

1880 
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**«  Signal  Service,  United  State*  Army,  for  each  month  and  the  year,  fc— Continued. 


June. 

July. 

August. 

September. 

1         ' 
October.  >  November. 

December. 

Lowest  on 
record. 

o 

Tear. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

88 

1888 

37 

1882 

83 

1868 

21 

1884 

—  2 

1881 

—26.5 

1  1880 

—44.5 

1884 

—44.5 

1884 

83 

1880 

42 

1880, 
1888 

40 

1882 

28 

1884 

5 

1880 

—16 

1880 

—28 

1884 

—32 

1888 

18 

1870 

87.6 

1882 

84 

1876 

23 

1878 

-  4 

* 

1878 

—20 

1875 

-24 

1879. 
1880 

-38 

1875 

89 

1876 

46 

1877, 
1882 

42 

1876 

21 

1876 

11 

1878 

-10 

1877 

-27 

1879 

-29 

1883 

87 

i883 

42 

1878 

44 

1876 

28 

1873 

1 

1873 

-18 

1677 

-25 

1876 

-29 

1875 

3 

1882 

IS 

1876 

15 

1882 

6 

1876 

-17 

1878 

-36 

1880 

-37 

1878 

—37 

1875, 

1 

1878, 

• 

1 

1883 

40.6 

1888 

52 

1882 

49.5 

1882 

85 

1883 

10 

1883  —  1 

1882 

—21.5 

1884 

—22.7 

1884 

40 

1879 

50 

1877 

50 

1880 

30 

1870 

10 

1878  —  7 

1880 

—15 

1876 

—20 

1883 

53 

1883 

57 

1868 

52 

18b4 

40 

1883 

28 

1883  ;  17 

1883 

—  2.5 

1884 

-  4 

1884 

44 

1880, 

49 

1880 

48 

1880, 

37 

1880 

26 

1880  -  6 

1880 

—10 

1879 

—12 

1883 

1882 

1882 

47 

1870 

56 

1877, 
1880 

53 

1880 

44 

1878 

25 

1878 

—  4 

1880 

2 

1870, 
1880. 
1884 
1880 

—  9 

1870 

40 

1079 

00 

1877, 
1880 
1881 

54 

1880 

45 

1882 

82 

1878 

12 

1880 

6 

—  1 

1881 

40 

1881 

53 

• 
50 

47 

1882 

87 

1883 

80 

1880 

6 

1880 

1 

1880 

Zero. 

1881 

40 

1877 

1877 

61 

1882 

40 

1883 

29 

1877 

12 

1880 

8 

1880 

2 

1881 

89 

1877, 
1880 

46 

1872, 
1880 

40 

1882 

27 

1880 

16 

1880 

• 

-a 

1880 

—13 

1879 

—13 

1870. 
1888 

60 

1881 

56 

1880 

52 

1880 

42 

1880 

28 

1882 

11 

1880 

—  5 

1880 

—  5 

1880 

60 

I860, 
1882 

41 

1879 

41 

•  1880 

32 

1880, 
1882 

19 

1680 

» 

1*80 

—  8 

1884 

—  9 

1880 

61 

1883 

56 

1880 

55 

1882 

47 

1881 

83 

1881 

'20 

1880 

18 

1880 

10 

1888 

49 

1879 

62 

1679. 
1880 
1879 

52.3 

1884 

39.1 

1884 

83.6 

1883 

24 

1880 

18 

1879 

13.2 

1883 

83 

1880 

42 

88 

1876 

29 

1881 

18 

1880 

—  1 

1880 

—18 

1879 

—18 

1870 

48 

1383 

54 

1883 

55 

1884 

42 

1882 

29 

1881, 

17 

1881 

18 

1881 

16 

1883 

1882 

45 

1880 

52 

1880 

49 

1880 

42.9 

1884 

26 

1880 

16 

1880 

17 

1884 

10 

1884 

43 

1R84 

48 

1879 

49 

1884 

34 

1881 

27.8 

1881 

8 

1880 

6 

1870 

1.4 

1888 

45*5 

1104 

40 

1878 

40.5 

1884 

41 

1884 

23 

1877 

19 

1880 

12 

1878 

10.8 

1863 

60 

1878 

61 

1879 

64 

1879 

50 

1882 

4L4 

1883 

81 

1880 

27 

1879 

22.5 

1883 

20 

1880 

87 

1877, 
1878 

82 

1880 

32 

1880, 
1881 

10 

1878 

—  9 

1880 

—20 

1879  —23 

1883 

17 

1875 

45 

1880 

44 

1880 

86 

1881 

22 

1878 

8 

1880 

—10 

1879  —20 

1883 

80 

1383 

40 

1883 

80 

1881 

30 

1881, 
1882 

19 

1878 

7 

1880 

—  7.8 

1684 

—27 

1883 

18 

1883 

29 

1884 

87 

1882 

80 

1882 

17 

1881 

Zero. 

1881 

—21 

1884 

—29 

1883 

49 

1380 

48 

1880, 
1881, 
1683 

45 

1882 

84 

1883 

28 

1881 

13 

1880 

—16 

1879, 
1884 

—17.8 

1884 

IS.  5 

1883 

87.4 

1881 

86 

,1863 

29 

1881 

19 

1881 

5 

1881 

—26 

1884 

-26 

1884 

10 

1883 

42.8 

1884 

88 

1881, 
1882 

31 

1881 

18 

1881 

8 

1881 

—17.8 

1884 

- 27.7 

1883 

47.0 

1884 

61 

1884 

50.6 

1884 

42.5 

1884 

40.3 

1883 

83.5 

1883 

21 

1884 

16 

1884 

10 

1880 

40 

1883 

41 

1880, 
1882 

81 

1877 

23 

1881 

21 

1882 

8 

1879, 
1884 

2 

1884 

so 

1875 

46 

1875, 
1880 

43 

1876 

80 

1873, 
1877, 
1882 

81 

1877 

^2.5 

1880 

8 

1879 

8 

1875, 
1879 

17.8 

1380 

40 

1879 

4a  5 

1882 

84.6 

1881 

22.6 

1881 

17.5 

1880 

7 

1879 

8.8 

1884 

43 

1883 

45 

188a 

46 

1883 

45 

1882, 
1884 

42 

1882 

88 

1882, 
1883 

34 

1884 

28.5 

1884 

47 

1880 

58 

1881 

52 

1881 

46.5 

1884 

32 

1881 

26 

1880 

25 

1878, 
1879, 
1882, 

19 

1883 

• 

1H83, 
1884 

OS 

1301 

51 

1379 

49 

1880 

44.4 

1882 

86.4 

1881 

37 

1880 

23.5 

1878 

21 

1884 
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Lowe$t  temperature  (in  degrees  Fahrenheit)  and  year  in  which  it  occurred  at  etations  of 


Stations. 


Middle  Pacific  Coast— Continued 
San  Francisco,  Cal 

South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  stations : 

A  lexander,  Fort,  Alaska . . . . . 
Atka,  Alaska 

Hooohnahoo,  Alaska 

Pyramid  Harbor,  Alaska 

Saint  Michael's,  Fori;  Alaska 

Sitka,  Alaska 

Unslashka,  Alaska , 

Bearing's  Island,  Behring 


January. 

February. 

March. 

April. 

May. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

• 

Year. 

36 

1876 

35 

1883, 
1884 

89 

1880 

40 

1875 

45 

1 
1876, 
1879. 
1880, 
1*82 

80 

1880, 
1883 

28 

1888 

85.8 

1882 

89 

1883 

39,6 

1883 

i 

82 

1880 

85 

1880 

88 

1880 

39 

1875 

45.4 

• 

1883 

—18 

1882 

—26 

1882 

—  6 

1882 

6 

1882 

23 

1882 

20 

1882, 
1883, 
1884 

19 

• 

1882 

15 

1883 

21 

1884 

24 

1882 

i 

8 

1882 

Zero. 

1882 

Zero. 

1822 

22 

1884 

29 

1882 

-13 

1882 

—18 

1882 

—13 

1882 

14 

1882 

80 

1882 

-47 

1878 

-52 

1878 

-89 

1878 

-27 

1*80 

—  2 

1876, 
1K79 

8.5 

1882 

4 

1883 

6.5 

1882 

25.5 

1882 

81 

1881  ; 

16 

1884 

7 

1879 

5 

1883 

15 

1884 

24 

1882 

6.3 

1884 

9.5 

1884 

12.2 

1884 

0.6 

1884 

27.4 

;  18841 

1    1 
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the  Signal  Service,  United  State*  Army',  for  each  month  and  the  year^ 

f 

,  ^c— Continued. 

Jane. 

July. 

August 

September. 

October. 

NoTember. 

December. 

Lowest  on 
record. 

o 

Tew. 

o 

Tear. 

o 

Year. 

o 

Year. 

o 

Year. 

e 

Year. 

o 

Year. 

o 

Year. 

48 

1871, 
1873, 
1874 

40 

1874, 
1881 

60 

1875, 
1870, 
1882 

50 

1874, 
1880, 
1881, 
1882 

45 

1881 

41 

1880 

84 

1879 

84 

1870 

47 

1878 

51.2 

1881 

50 

1883 

44 

1880 

42.5 

1870 

34.2 

1881 

80 

1878, 
1879 

28 

1883 

80 

1884 

* 

53.7 

1884 

54 

1870, 
1884 

48.5 

1882 

44 

1878 

38 

1881 

32 

1879 

32 

1878, 
1880 

32 

1884 

36 

1884 

30 

1884 

21 

1884 

0 

1882 

—  5 

1884 

—20 

1881 

-29 

1881 

80 

1878 

35 

1882 

30 

1882, 
1884 

84 

1884 

28 

1882 

22 

1882, 
1883 

12 

1881 

12 

1881 

36 

1882 

40 

1882, 
1888 

88 

1884 

30 

1882 

25 

1888 

16 

1883 

1 

1882 

Zero. 

1882 

87 

1882 

43 

1883 

80 

1882 

32 

1882, 
1883 

21 

1882 

0 

1881 

—  0 

1882 

—13 

1882 

22 

1881 

33 

1881 

31.5 

1884 

18 

1884 

8 

1870, 
1880 

—24 

1876 

-43 

1880 

—52 

1878 

38 

1882, 
1888 

43 

1881, 
1K82 

42.5 

1883 

82 

1884 

26 

1888, 
1884 

5 

1883 

0 

1882 

4 

1882 

34 

1883 

37 

1881 

36 

1882 

83 

1888 

24 

1870 

10 

1883 

12 

1882 

5 

1883 

3L3 

1862 

36.1 

1883 

38.2 

1884 

80.4 

1884 

10.2 

1882 

13.4 

1884 

1.4 

1882 

0.6 

1884 

10048  BIG 8 
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APPENDIX  x6. 


Monthly  and  annual  mean  temperatures  (in  degrees  Fahrenheit)  from  reports  made  by  vol- 
untary observers  of  the  Signal  Service,  United  States  Army,  for  the  year  ending  December 

31,  1884. 

[The  dally  mean  it  generally  obtained  by  dividing  the  ram  of  the  7  a,  m.,2,  and  twice  the  Op.  m.  (local 
time)  observations  by  4;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in 
the  month.] 


Stations. 


Accotink,  Ya 

Aiken,  8.C 

Albany,  Oreg 

Allison,  Kans 

Altoona,  Pa 

Amherst,  Mass 

AndersonviUe,  Ga 

Anna,  111 

Ann  Arbor,  Mich 

Archer,  Fla  

Ardenla  (PbilUpstown),  N.  Y.. 

Ashevjlle,  N.  C 

Asbwood,  Tenn 

Atchison,  Kans 

Athens,  we 

Auburn,  N.  Y 

Austin,  Tenn 

Austin.  Tex 

Bain  bridge  Island,  Wash 

Beloit,  Wis 

Blooming  Grove,  Pa 

Blue  Lake,  Cal 

Bowling  Green,  Xy 

Boyne,  Mich 

x*r© v e»n*«  ^i •  k* •••••*•••••••••••• 

Bunker  HU1.IU 

Burlington,  Vt *. 

Carson  City,  Nev 

Carthage,  Mo 

Catawissa,  Pa 

Cedar  Rapids  (W.),  Iowa 

Chambersburir,  Pa 

Chapel  Hill,  N.  C 

Charlotte,  Vt 

Ciuclnnnti  (G.  W.  H.),  Ohio. .. . 

C lark Bvillo,  Tex  

Clay  Centre.  Kans 

Cleburne.  Tex 

Cleveland,  Ohio 

Clinton,  Ind 

College  City,  Cal 

College  HiJl  Ohio 

Collinnvi:ie,  111 

Conception,  Mo 

Contoocook,  N.  H  

CoopenOown,  N.  Y 

Corniuh,  Me 

Cresvo,  Iowa 

Crete,  Nebr 

Cumberland,  Md 

Dale  Enterprise,  Ya 

Dee  Moines,  Iowa 

De  Soto,  Nebr 

DillingersvUle,Pa 

Distributing  Reservoir,  D.  C 

Dorset,  Vt 

Drifton,Pa 


s 


81.8 
40.3 
88.9 
20.4 

0) 
2L6 
4L7 
25.0 

0) 
52.0 

(») 
<l> 
20.0 

<!> 
0) 

17.5 

28.2 

(») 
80.0 
10.2 
20.0 

0) 
28.4 

<l> 

84.0 

18.8 

13.5 

80.2 

0) 
21.2 

8.0 
28.1 
86.0 
11.0 
27.0 
34.0 
21.8 

<»> 
20.1 

<l) 

47.21 
23. 0 
21.7 
12.7 

(») 

17.7 

16.1 

5.5 
16.2 
26.6 

(') 

14.4 

14.6 

0) 

20.6 

15.6 

<») 


i 
i 


48.8 
56.3 

87.0 
20.8 

(") 
80.5 

(l) 
88.7 

0) 
65.6 

<!> 
0) 

46.4 

25.0 

<l> 

28.0 

47.0 

(!) 

84.0 

20.1 

<»> 

<!> 
(> 

C> 
46.5 

3L0 

25.0 

26.0 

0) 

30.8 

17.0 

82.8 

40.6 

22.5 

30.0 

47.4 

24.0 

47.0 

30.7 

<»> 

48.0 

38.4 

82.0 

22.3 

0) 

27.5 

24.5 

11.3 

19. 5* 

36.4 

(») 
10.5 

17.3 

<!> 
42.3 

27.1 

27.8 


'JTo  record- 


I 
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Monthly  and  annual  mean  temperatures  (In  degree*  Fahrenheit)  from  reports  made  by  vol- 
untary observers  of  the  Signal  Serviee9  fo. — Continued. 


Stations. 


Dybetry.F* 

Saeton.Fa 

Elk  Falls,  Kana 

Embarras,  Wis 

Emmittsbarg,  Md 

Emporia,  Kans 

EoU,Or©sc 

Foctoryrille,  N.  Y 

Fall  Brook,  Cal 

Fall  River,  Mass , 

Fallsragton,  Pa -. 

Falleton,Md 

Fayette ville,  Ark 

Forsyth.  Ga 

Fort  Collin*,  Colo 

Fort  Scott,  Kana 

Fort  Wayne.  Ind 

Frankfort,  Ky 

Franklin,  Pa 

Fremont,  Nebr , 

Gardiner,  Me 

GarnttflTffle,  Ohio 

Genoa,  Xebr   ...  ........... 

Grampian  Hills,  Pa> 

Grand  Coteao,  La 

Grand  Junction,  Colo      •  .... 
Great  Falla  Besi'rroir,  Md . . . . 

Green  Springs  Ala - . 

GattenberK.Iowa 

Hartford,  Conn 

Helvetia,  W.  Va 

Highlands,  X.  C 

Hiram,  Ohio 

Holton,  Kana 

Hndaon,  Mich 

Hnlmerflle,  Pa 

Hnmboldt,  Iowa 

Humphrey,  N.  Y 

Hydesrille,  Cal 

Independence,  Iowa 

Independence,  Kana 

Ifidmoola,  Iowa 

Ionia,  Mich 

J  thace,  IS.  Y. ...... .......... 

Jackaonburg,  Ohio 

Jeflereonrille,  Ind 

Johnson  town,  Ya 

Keller's  (near  Baleigh),  N.  C 

Laeonla,  Lod 

Lafayette,  Ind 

I  ansing,  Mioh 

Lawrenoe,  Kana 

Lead  Hill,  Ark 

Leetadale.  Pa 

LeSoy,  N.  Y 

Limona,  Pla 

Linoolnton.  K.  C 

Logan.  Iowa 

Loeansport,  Ind 

Leung,  La 

Lbbmi borg,  Vt. ............ . 

Madison,  Nehr , 

Madison.  Wis 

Manatee,  FTa 

Manchester,  Iowa 

Manhattan  (B>,  Kana 

Maaistiane,  Mich 

Manitowoc,  Wis 

Margarstta  Township,  Ohio.. 

Marqnette,  Nebr  \  \ "    . 
Mattoon.111 


d 
4 


17.3 

(>) 
18.0 

6.8 

(») 

<*>   , 
36.0 

19.0 

51.4 

24.8 

26.1 

26.1 

26.8 

0) 

23.4 

22,2 

20.0, 

23.9 

15.3, 

13.8 

<1> 
(") 
14.2 

17.0 

47.6 

(l) 

37.6 

8.1 

<») 
26.1 
26.8 

(») 
19.0 
15.1 
24.6 

6.3 

iao 

46.2 
9.3 
22.0 
15.1 
16.0 
19.5 
19.1 

(») 
36.1 

(») 
23.0 
17.6 
16.6 
21.0 
25.8 
21.9 

(l) 

(1> 
(>) 

(») 
1&6 

(») 
9.1 

(») 
9.2 

(!> 
() 

0) 

10.1 
13.2 
23.7 
27.0 
21.2 
21.0 

(») 


27.9 

(») 

26.0 

12.6 

0) 

28.1 

84.8 

29.8 

53.6 

81.21 

87.1, 

37.4' 

88.8; 

56.3 

0)   ! 
32.2 

30.0 

41.6 

28.1 

16.2 

25.5 

30.8, 

14.1 

28.0 

62.0 

<!> 

62.2 
17.7 

<»> 
40.6 
39.0 
84.6 
23.0 
27.2 
85.8 

9.8 
25.2 
44.4 
16.5 
31.0 
20.8 
22.7 
2a  6 
3a  0 
30.1 
47.4 

(•) 
89.7 

29.5 

23.9 

28.0 

sai 

35.0 

(l> 
63.6 

(!) 
21.3 
29.8 

<*> 
21.8 

(') 
1&9 

(■> 

iaa 

24.4 

(») 

29.8 
26.8 
42.5 
22.4 
88.5 
(>) 


i 

9 


29.5 

(>) 
84.0 
80.1 
8a  5 

(») 
44.2 
31.8 
52.4 
83.6 
39.9 

sa  7 

46.4 

(>) 
35.0 

(») 
39.0 

<»> 

30.4 

82.4 

27.8 

35.  Oj 

81.8 

80.7 

66.1 

<»> 

40.8 
57.0 
27.2 

(») 
41.0 
42.1 
83.3 
42.0 

(*> 

(»J 
26.8 
29.7 
48.5 
29.0 
44.1 
35.4 
30.6 
30.4 
39.9 
44.  G 
49.2 

I1) 
44: 0 
37.1 
32.3 
41.6 
48.7 
35.9 

(»> 

(') 

<■) 
86.7 

87.6 

<*) 
24.8 

(«) 
27.4 

(") 
29.9 
39.6 
23.1 
29.0 
36.0 
45.0 

(») 
4L0 

(») 


I 


41.7 
(l) 

sa  o 

43.6 
49.8 
49.9 
51.5 
4a  2 

(') 

41.3 

49.5 

4a  0 

55.0 
62.9 
45.8 
55.5 
4a  0 
52.7 

(l) 

0) 
43.0 
44.8 
44.0 
41.0 
67.5 
48.3 
49.5 
61.0 
45.2 

(») 

4a  4 

45.3 
43.8 

(«) 

0) 
42.6 

37.2 
51.7 
46.7 
52.5 
49.3 
43.8 
41.5 
49.8 
53.2 
52.6 

(») 
62.8 
47.9 
46.3 
45.8 
56.7 
45.5 

(>) 
71.0 

(») 
0) 

4a  9 

(') 

30.2 

("> 
43.4 

(»» 
48.3 

61.0 

sai 

412 
40.5 
49.0 
51.2 
51.0 
50.6 


I 


55.8 
64.1 

(») 
58.6 

62.0 
62.2 
67.9 
65.2 

0) 
54.3 

61.2 

60.5 

62.6 

74.6 

58.3 

65.11 

60.0 

64.0 

62.2 

60.2 

51.2 

57.9 

50.8 

53.5 

75.5 

(«) 

63.9 

71.8 

57.2 

57.5 

67.8 

00. 0 

(») 

(•) 

<>> 
62.7 
55. 2 
54.0 
55.8 
58.6 
63.8 
61.2 
50.4 
56.0 
59.9 
64.3 

(') 

<"> 
64.2 

69.6 

58.2 

62.2 

67.8 

50.5 

<l) 
7a  9 

0) 
64.5 
62.0 

(») 
61.5 

<■) 
57.1 

(») 
60.0 
68.1 
48.6 
52.6 
64.3 
62.0 
67.1 

eao 


o 
66.8 
74.0 

<»> 
69.6 

<»> 
(l) 
60.0 

6a  8 

(!) 

oa3 

70.5 

6a3 

71.0 
74.2 
<l> 

7a  o 

71.0 
72.8 
63.4 
74.6 
64.1 
67.8 
71.8 
65.9 
80.8 

(>) 

72.7 

73.5 

67.0 

68.8 

67.5 

61.2 

71.7 

(») 
68.9 
70.1 
66.8 
06.2 
50.0 
67.7 
73.1 
70.0 
68.0 
68.9 
75.0 
73.3 
75.1 

(l) 
70.3 
71.7 
70.7 
71.1 
7a  4 
69.3 

(l) 
7a  7 
69.8 
71.3 
71.6 
78.1 
65.5 

0) 
66.0 

(') 
63.0 

(') 
50.8 
62.3 
72.0 
67.0 
80.0 
72.0 

(l) 


o 

65.2 
74.7 
70.0 
67.8 

(«) 
77.8 

61.6 

65.6 

<») 
66.2 

71.9 

71.0 

77.0 

81.4 

76.8 

83.9 

72.1 

0) 

61.5 

72.0 

65.0 

68.0 

73.3 

66.6 

85.6 

(■) 

74.6 

80.0 

67.1 

69.6 

66.6 

66.6 

70.6 

(') 
69.8 
71.9 
67.2 
62.3 
58.4 
69.4 
78.  3 
72.0 
07.4 

eao 

74.3 
7&  0 

7a  7 

(») 

7a  3 

71.4 
70.0 

(>) 
81.6 
69.0 

(') 
81.4 
76.7 

(') 
72.5 
82.6 
64.6 

<»> 
67.7 

<*> 
71.5 

78.8 

60.7 

67.5 

6a  1 

7L0 

80.2 

74.4 

(') 


i 


J 


65.6 
77.0 

(!) 
67.2 

<») 
71.7 
67.2 
67.2 

(») 
67.5 

71.9 

71.2 

71.0 

79.6 

<»> 

74.4 

71.0 

72,1 

61.5 

(l) 

61.4 

66.9 

69.6 

68.0 

81.3 

72.0 

74.0 

77.3 

06.2 

70.2 

ea  1 

04.2 
70.1 

(!> 
64.8 
74.0 
65.8 
05.0 
50.8 
67.6 
72.8, 
09. 71 
65.4 
68.6 
7a  7 
72.9 
78.5 

7a  o 

72.6 
69.8 
68.6 

(')  I 
7a  2 
66.7 
6a  5 
80.5, 
73.5 
70.8 
71.8 
78.2 
64.8 

(!> 
66.6 

80.8 

ea  5 

73.6 
61.1 
64.9 
71.7 
70.0 
7a  3 
72.7 
(») 


J 


60.8 
71.4 

(l) 
64.6 

(») 

7ai 

52.3 
64.0 

(,)„ 
61.2 

69.6 

69.4 

(») 
82.2 

<? 

(») 

69.5 
71.4 
69.5 
65.4 
59.8 
66.3 

«:.2 

66.0 
81.3 
63.5 
70.8 
76.2 

J1) 

ea  2 

63. 3 
50.8 
67.3 

(») 
6a  2 

(») 
62.8 

64.2 
57.6 
64.0 
73.9 
07.8 
64.3 
64.6 

(») 
68.5 
76.8 
73.0 
71.5 
68.8 

eao 

70.4 
76.4 
60.2 
62.4 
79.3 
70.6 
69.1 
70.4 
75.0 

5a  4 

67.4 
65.1 
81.4 

eao 

74.8 
58.8 
62.7 
60.6 
69.0 
(l) 

7a  o 
7a  9| 


I 


S 
fe 


49.0 
56.2 

(") 
6L7 

54.6 

61.6 

51.4 

49.6 

00.1 

5L4 

54.6 

56.4 

0)  I 
73.8 

48.7. 

(»)  ! 

56.0 
60.2 
47.2 
48.7, 
48.2 
53.6 
54.8 
51.7 
72.6 

(J)  ' 
59.0 

08.4 

52.2 

50.8 

54.0 

53. 6 

53.7i 

0)  i 
53.  If 

0)  I 
49.6 
48.1* 
55.6 

<l>  I 
60.8, 
55. 91 
50.  6i 
50.91 
57.8 
60.6 
6a7 
60.9 
60.5 
552 
63.5 
57.9 
63.2 
48.3 
53.6 
74.8 
67.1 
53.7 
59.2 

(!) 
43.6 

(>) 
51.5 

7a  9 
53.6 
59.4 
49.0 
51.3 
59.5 

sa  5 

(») 
57.0 

(») 


1 

Q 


3a  2 

42.3 

(l) 

31.9 

42.5, 

43.3, 

44. 7| 

35.9 

52.0 

42.2 

40.6 

42.9 

(') 

5a  3 

34.7 

(") 
39.8 

(»)  I 
32.6 
34.7 

sa  0 

37.7 
36.0 
35.7 
57.3 
(») 

4a  9 

49.8 
30.2 
38.7 
40.1 
36.5 

sao 

41.0 
33.7 

(') 
2a  6 

3a  i 

54.6 
32.6 
45.6 
37.5 
34.6 
37.6 
40.3 
49.6 
52.0 
51.0 
44.2 
37.6 
36.5 
41.5 
47.4 
37.2 
40.1 
70.8 
36.3 
38.6 
40.4 
55.2 
30.6 
41.4 
32.2 
71.2 
34.2 

(») 
30.6 

(') 
48.8 
42.7 

(') 
42.0 

(») 


i 
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27.5 
34.3 

(>) 

17.4 

82.8 

22.4 

80.7 

28.2 

50.4 

sao 

32.9 
34.0 

(») 
49.3 

<!> 
(l) 

29.0; 
35.3; 
25.2 
12.8 
2a  8, 

2a  8 

12.01 

2a  6 
57.7! 

(»)  I 

3a  8 

<»,  I 

15.2 
30.0 
35.8 
36.3 

.a.  it, 

21.0 
24.31 

(')   I 

3.6 

24.2; 

(>) 
15.4 
25.4 
18.0 
24.7 
29.2 
27.4 
34.2 
44.1 
45.9 
33.6 
25.8 
26.0 
23.5 
29.1 
29.5 
2a  1 
65.9 
37.4 
17.1 
20.8 

(')  ( 
21.6 
15.0 
16.8! 
69. 8< 
17.0 

(») 
21.6 
22  3 

(») 
35.6 
19.5 
2a  6 

(') 


4a  2 


48.4 


49.4 
4&4 

'47.*6 
52.2 
62.0 


50.4 


45.2 
45.8 
69.6 


50.4 
49.3 


40.4 
44.2 


53.6 
47.7 

4a  4 

46.8 


54.3 
49.3 
47.5 

57.3 

4a  2 


50.8 
4L2 
43.3 


53.8 
52.7 


'^Sb  record. 
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Monthly  and  annual  mean  temperatures  (in  degrees  Fahrenheit)  from  reports  made  by  vol 

untary  observers  of  the  /Signal  Service,  4'C- — Continued. 


Maynard,Iowa 

Mayport,  Fla 

Mazatlan,  Mex 

MoDonongh,  Md 

Mcnand  Station  (near  Albany), 

N. IT 

Mendon,  Mass 

Milan,  Tenn 

MilledgeviUe,Ga 

Milton,  Mass 

Minneapolis,  Minn 

Mouticello,  Iowa 

Moorestown, If.  J ............. 

MounUinville,  N.  Y 

Mount  Forest,  Can 

Mount  Ida,  Ark 

Mount  Vernon,  Iowa 

Muscatine,  Iowa , 

Ncillsville,  Wia 

Nephi,  Utah 

New  Athens,  Ohio 

New  Bedford!,  Mass 

Newport,  Fla , 

Newport,  Vt. 

New  Tacoma,  Wash 

NcwUlm,Ter   

North  Colebrook,  Conn 

Northfield,  Minn 

N  orth  Lewisbnrg,  Ohio , 

Northport,  Mioh 

North  Volney.N.  Y 

Oakland,  Cal 

Orouo.Me 

Ottumwa,  Iowa 

Palermo,  N.  Y 

Paramaribo    (Dutch  Guiana), 

S.A  

Paterson.  N.  J 

Peoria,  111 

Pliillipsburg,  N.  J 

Pierce  City,  Mo    • 

Point  Pleasant,  La 

Port  Jervia,  N.  Y 

Portsmouth,  Ohio 

Powav,  Cal  

Prairie  du  Chien,  Wis 

Princeton,  Cal 

Princeton,  Mass 

Providence,  R.  I 

Pueblo,  Colo   

Puerto  de  Luna,  N.  Mex 

Gtiakortown.Pa  

Raleigh,  N.  C 

Readiuuton,  N.  J 

Receiving  Reservoir,  D.  C  

Rod  Willow,  Nebr 

Ricliardton,  Dak 

Richmond,  Ky 

Riley,  111 

Ripon .  Wis 

Rock  Creek  Bridge,  D.  C 

Rockfotd.Ill 

Ro  we.  Mass  

Ruggles,  Ohio 

Sacramento,  Col 

Salina,  Kans 

Salinas  City,  Cal 

Sandwich,  111 

Sherlock,  Eons 

Somerset,  Mass 

Somerville,  N.J 

Southington,  Conn .. 

South  Orange,  N.J 
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(') 

68.3 
00.8 
<l> 

17.9 
2L5 

2&e 

<!> 

(') 

8.8 
0.4 
86.8 
20.7 
8L6 
82.6 
10.0 
10.4 
1.8 
82.6 

(l) 
26.1 
40.6 
10.0 

<»> 
44.0 

<") 

<»> 

15.8 

16.0 

16.8 

47.0 

12.1 

<l> 
14.1 

77.5 
26.0 
17.7 

(») 
28.1 

0) 
20.4 

28.3 

50.5 

<»> 
46.8 
18.0 

(!) 
20.1 

(0 
22.6 
38.0 

(») 
20.3 

(») 

(») 

(l) 
9.8 

0.0 

81.1 

10.8 

16.8 

10.0 

(l) 
22.9 

46.3 

(') 

(») 

24.8 

23.4 
20.8 
28.8 


(>) 
68.7 

70.8 
86.8 

28.4 
20.9 
44.0 

(!> 
C) 

&8 

l&l 
86.6 
8L8 
26.0 
48.2 
10.4 
21.1 
&5 
25.0 

<»> 
88.1 
68.0 
22.0 

(») 
56;  3 

C1) 

0) 

*8.0 

22.5 

26.3 

48.3 

22.4 

<»> 
23.8 

(') 

85.0 

20.2 
86.5 
34.8 

0) 
30.1 

40.0 

<»> 

(M 

46.0 

26.3 

<») 
28.0 

(') 
32.3 

(») 

(») 

41.8 

(«) 
(») 

<■) 
20.5 
15.1 
43.7 
21.5 
23. 6 
32.7 

(') 
26.2 
49.1 
24.0 

("> 
83.0 
33. 6 
20.5 
88L2 
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(») 

67. 

(») 
88.9 

8L5 
81.2 

48.7 

0) 

84.4 

23.0 

20.2 

88.6 

83.8 

86.0 

60.5 

31.8 

82.5 

22.0 

85.5 

<:> 

0) 
67.6 
26.8 
43.0 
68.4 

0) 
24.7 
37.8 
25.5 
28.6 
53.2 
27.1 
32.8 
26.6 

(»> 
88.0 
88.3 

(') 
44.0 

0) 
31.8 
42.5 
53.8 

(!) 
53.5 
28.4 

(») 
43.0 
40.3 
34.2 

il) 

<") 
43.2 

38.0 

20.8 

(») 
29.2 
28.0 
45.6 
29.2 
2.8 
34.1 

(») 
40.8 
52.7 
33.7 
44.4 
35.1 
36.4 
82.5 
86.4 


o 

0) 
60.2 

70.8 
40.4 

45.5 
48.4 
56.0 

(') 

43.0 

43.2 

46.6 

47.8 

44.8 

48.0 

67.8 

50.1 

46.0 

88.4 

42.2 

(») 

<>) 
65.3 
41.1 

0) 
63.5 

(») 
43.0 
48.5 
42.0 
40.4 
54.3 
42.5 
40.6 
38.3 

<») 
48.0 
51.0 

0) 
52.0 

(») 
45.2 
51.6 
56.0 

(«) 

0) 
40.4 

0) 
47.4 

(») 
40.1 

<»> 

(') 
52.1 
48.0 
37.1 

(») 
43.7 
42.7 
55.0 
40.6 
40. 
44. 

(») 
40.6 
53.0 

(') 
40.4 
44.7 
47.8 
44.4 
48.0 


o 

52.8 
75.6 
75.8 
66.2 

57.4 
56.6 
66.2 

(») 

63.8 

67.0 

58.6 

60.4 

0) 

64.0 

65.6 

63.0 

57.8 

52.0 

61.3 

<"> 

(») 

<*) 

64.2 

0) 
72.2 

(») 
57.2 
61.5 
50.0 

0) 
60.3 

50.0 

61.4 

52.4 

77.8 
60.0 
63.0 

(■> 
63.4 

<«) 
67.7 
62.0 
61.6 
56  0 
60.3 
'52.2 

<») 
58.2 
63.6 
57.6 
60.0 
64.0 
66.4 
61.0 
55.0 
64.0 
57.0 
56. 5 
60.8 
60.6 

(!) 
56. 

(») 
62. 4 
56.2 
60.8 
60.3 
48.1 
00.6 
56.8 
60.1 


*i 

m 

0 

0 

• 

"3 

g, 

0 
< 

O 

O 

e 

64,0 

64.2 

62.5 

76.8 

81.4 

80.2 

82.8 

83.4 

82.5 

70.5 

69.9 

71.6 

70.4 

68.6 

70.9 

60.4 

6R  3 

68.3 

72.4 

77.2 

74.3 

0) 

(») 

(*) 

65.0 

65.5 

66.6 

67.8 

<»> 

67.2 

68.2 

70.1 

67.6 

69.6 

72.1 

71.4 

68.4 

68.1 

69.1 

67.5 

65.0 

66.5 

75.3 

81.0 

75.3 

73.0 

78.7 

(») 

66.7 

69.8 

66.9 

63.3 

61.5 

59.4 

63.8 

66.9 

643 

(») 

(>) 

70.1 

(») 

66.3 

67.0 

<») 

(!) 

(') 

68.1 

65.9 

68.2 

(!) 

(») 

66.7 

79.0 

84.2 

82.6 

(») 

(») 

(») 

71.0 

67.4 

62.2 

72.4 

76.2 

72.3 

68.1 

68.0 

(•) 

67.4 

64.9 

68.6 

60.8 

63.4 

61.5 

64.8 

64.2 

66.1 

78.3 

74.0 

69.2 

65  1 

62.9 

66.1 

78.3 

78.4 

79.0 

<») 

70.0 

(') 

73.0 

75.7 

74.3 

73.9 

74.4 

73.6 

70.7 

75.6 

71.4 

(») 

<l> 

79.5 

68.4 

68.5 

70.1 

71.1 

70  0 

1 ... .. 

745 

65.2 

69.7 

72.5 

68.3 

68.7 

67.2 

67.7 

74.7 

76.9 

64.8 

64.3 

66.0 

68.0 

(») 

0) 

68.0 

75.1 

70.6 

74  4 

82.3 

73.6 

66.5 

67.6 

77.5 

<l) 

(») 

77.0 

78  0 

74.0 

76  4 

75.5 

77.3 

77.0 

75.0 

75.0 

73  9 

64.7 

64.4 

64.5 

71.8 

72.7 

71.3 

66.1 

67.4 

65.8 

67.3 

66.6 

65.7 

78.1 

78.9 

78.7 

67.4 

69.2 

67.4 

06  3 

64.7 

65.9 

67.6 

67.6 

06.6 

<■> 

(') 

0) 

75.6 

79.6 

74.8 

69.2 

59.5 

sa  6 

70.5 

71.8 

70.8 

75.1 

81.3   77.0 

68.3 

71.4   71.6 

71.3 

71.7   72.6 

67.2 

68.5   68.9 

68.1 

69. 3| 

60.8 
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51.5 
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88.5 

38.8 

45.5 

62.7 

89.1 

27.0 

32.0 

41.2 

36.5 

32.5 

49.0 

34.7 

35.8 

22.0 

33.21 

39.0 

40. 9| 

56.5 

33.4 

45.7 

57.9 

34.9 

28.7 

39.2 

(») 

35.9 

55.4 

37.1: 

36.8! 

33.8' 


! 

a 

7k 

vt 
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0 

0 

18.7 

62.1 

71.0 

72  1 

83.0 

27.5 

47.8 

80.6 

47.9 

87.4 

57.2 

48.8 

33.0 

m   m    •    • 

ao 

« 

15.8 

44.5 

83.0 
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29.5 

43.5 


51.5 


aa  5 


4X0 


52  1 


47.4 

5A5 


56.9 


44  0 

5K« 
4.\t> 

39.'. 


64.2 
64.8 
60.7 
64,2 


29.4[ 
83.0, 
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Monthly  and  annual  mean  temperatures  (in  degrees  Fahrenheit)  from  reports  made  by  vol- 
untary observers  of  the  Signal  Servicet  fc' — Continued. 


Station*. 


Spiceland,  Ind 

Springfield,  Mo 

8uteborg,S.G 

SutesYille,N.C 

Sterling,  Kans 

.Stockham,  Nebr 

Strafford,  Vt 

Summit,  Vs 

Sanman,  Ind 

>a*»ex.  Wis 

Swanwick,  HI 

Swartx  Creek,  Mich 

Si  camore,  111 

Tallahassee,  FU 

T.aiaqua,  Pa 

Taunton,  Mass 

Tecumaeh,  Nebr 

Thorn  ville,  Mich 

Topekft.  Kans 

TroY.Pa 

Vartay  Mills,  Va 

Vermillion,  Dak  ..,*..... 

Vevay,  Ind 

Vineland,  N".  J 

Wabaah.Ind 

Wauaao,  Wis 

W&uat-on.  Ohio  

Webster.  Dak 

Weldon,N.C 

Wellington,  Kans 

WellsiwrouKh,  Pa 

WeMtboroagh,  Maas 

Wwt  Cheater.  Pa 

WesterriUe,  Ohio 

West  Leavenworth,  Kans 

Westmoreland,  Kans 

W«t  Union,  Iowa 

White  Plains,  N.  Y 

WilLeabarre,  Pa 

WjjJiamstown,  Mass 

Wmon  Centre.  Ill 

Woodstock,  Md 

Wtiodatock,  Vt 

Worcester,  Mass 

W\ao<iotte,  Kans 

Wyiheville,  Va 

Yatea  Centre,  Kans 

Yntan,  Nebr 
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87.0 

(>) 

(l) 
2&2 

12.6 

(!) 
20.2 
10.0 
22.1 
15.3 
11.6 

(!) 

(') 

24.6 

(') 
16.4 
10.6 

(') 
30.5 

(') 
23.0 
28.1 
1&7 

<») 
14.5 

1.7 
84.7 
23.9 
19.1 
22.4 
24.8 
17.4 

0) 

(') 

(») 
24.9 
21.6 
1&3 

0) 
27.6 

1L1 

20.4 

<»> 
29.2 
19.5 

(») 
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48.0 

(') 

(') 

(») 

23.0 

(l) 
35.1 

17.7 
33.9 
22.7 
22.0 
(») 
(') 
36.3 

(») 
24.6 

28.8 

(') 
43.4 

(>) 
40.2 
40.2 
30.5 
10.7 
26.2 
-0.3 
48.3 
26.6 
13.3 
31.5 
35.1 
33.5 

(') 

(') 

(') 
88.8 
82.3 
27.8 

(') 
39.3 
24.4 
28.3 

(») 
43.1 

27.7 

(') 
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52.5 

62.6 

0) 
45.0 

25.5 

(») 
44.4 
26.8 
43.4 
29.4 
80.8 

(!) 

(») 
35.3 

(') 
8L0 
42.5 
8L0 
44.5 

(») 
45.0 
41.4' 

37.  a' 

24.3 
33.1 
18.8 
49.6 
41.6 

(')  i 
34.4 
36.9 
86.9 

(') 
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86.8 
33.8 
29.2 
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39.9 
26  7 
26.6; 
39.5! 
45.2 
4L8 
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61.0 
57.9 

(») 
56.0 
40.5 

<!> 
49.3 
40  3 
52.5 
42.9 
44.9 

(') 
52.0 
45.0 

(') 
44.1 
61.3 
35.  S 
52.1 
45.0 
52.1 

(') 
47.9 
40.5 
44.9 
29. 8 
55.2 
50.7 
43.6 
45.7 
46.7 
47.4 

(') 
47.0 

0) 
47.7 
45.9 
42.1 

(«) 

52.9 
42.0 

(l) 
50.8 
49.6 
45.6 

(') 
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60.6 
65.5 
69.5 
70.5 

<») 
7L2 
54.4 

(») 
63.8 

54.6 
63.5 
55.9 
56.9 

O 
67.0 

55.7 

O  i 
58.0 

62.3, 

0) 

(l) 

64.5 
64.3 
64.9 
61.6 
55.1 
58.3 
57.6 
68.7 
60.3 
58.0 
58.7 
69.4 
59.0 

<*) 
62.0 

(») 
58.6 
58.2 
54.5 

(') 
65.0 
54.2 

0) 
60.5 
62,7 
61.8 

(>) 


71.2 
73.3 
71.0 
73.4 

(!) 
81.0 
67.4 

(l) 
75.1 
64.7 
71.8 
68.0 
66.3 

(') 

7a  o 

65.3 
71.9 
70.1 
77.0 
61.8 
69.3 

o  : 

73.9, 

71.  ll 

65.  ll 

69.5 

76.6' 

72.3, 

71. 5 

68.31 

67.8 

69.1 

69.9 

(») 
72.4 

(') 

69.3 

"TfcO 

67.1 

0) 
71.0 
66.2 
64.9 
72,5 
65.9 
70.6 

<») 


72.2 
80.6 
78.5 
76.7 
77.5 
87.3 
67.5 
74.5 
76.0 
66.0 
75.5 
66.7 
67.6 
81.5 
74.5 
68.0 
78.0 

6ai 

77.2 
65.0 
72,7 

(') 
74.8 
75.3 
78.2 
64.5 
70.1 
73.1 
76.8 
7&4 
66.7 
71.7 
70.0 
72.0 

(») 
74.7 

(') 
70.6 
67.2 
69.1 
70.3 
72.3 
66.0 
64.2 
80.0 
69.9 
78.7 
75.4 


m 

& 

0 


I 


70.0 
74.2 
75.5 
77.7 
70.0 
80.6 
68.6 
73.8 
74.7 
65.8 
73.0 
65.5 
65.5 
81.2 
76.2 
68.7 
73.8 
68.4 
71.3 
66.2 
71.3 

<•) 
73.0 
72.9 
71.0 
63.2 
68.4 
71.8 
76.4 
70.1 
67.2 

(») 
69.6 
68.5 
73.0 
71.0 

(') 
72.5 

68.7 
65.9 
69.9 
72.0 
66.9 
68.5 
70.5 
68.0 
78.5 
7a4 


<2 


70.1 
73.2 
72,0 
75.8] 

(') 
77.3 
62.9 
72.5 
71.71 
67.6, 
72.3 
64.8 
64.8 

(») 
72,0 

65.6 
72.3 
72.1 
73.9 
63.0 
68.9 

<»> 
72.4 
69.5 
70.5 
60.5 
67.8! 
62.2 
74.7 
74.5 
63.5 
67.2 

ea  6 

66.8 
70.  Ot 

6a  o 

67.9 

(')  I 
60.9 

66.1 

70.0 

(') 
62.1 
6a  8 
65.5 
78.9 
6a  1 


ft? 

i 


55.9 
59.9 
65.0 
67.1 

C1) 
68.4 
46.2 
60.8 
57.0 
50.9 

60.5 
51.2 
6a  5 
55.6 
52.8 
62.8 
53.1 
59.0 
4a  1 
69.1 

(») 
62.8 

5a2 
56.7 
47.7 
53.2 
52.8 
63.7 
60.6 
6L2 
51.6 
64.6 
68.9 
59.0 
([) 

55.2 
5L6 
49.4 
54.9 
55.5 
45.9 

4a  7 

57.6 

sa  4 
6a  8 

55.8 


sa  5 

45.6 
61.0 
60.1 

(») 

64.2 
83.1 
43.2 
39.6 
3a  4 

(») 
33.4 
82.8 
56.0 
40.0 
41.4 
4L0 
35.0 
44.0 
85.6 
42.4 
85.0 
45,1 
4a  2 

3a  e 

26.9 
35.5 
84.9 
4a  9 
42.9 
39.0 
39.4 
41.2 
38.2 
41.5 

(») 
30.0 
48.1 
3a  4 
86.0 
35.5 
41.8 
32.7 
37.6 
4a  0 
42.7 
89.5 
86.5 


a 
1 


27.2 
31.8 
42.5 
4a  8 
19.1 
26. 2> 
23.0' 
36. 41 
30.3: 
17.9. 
29. 31 
24,4! 
20.6, 
49.0 
31.0 
34.0 
19.7 
27.4 
23.8 
26.0 
38.1 

(») 
84.0 

37.7 

2a  0 

14.1 
24.5 

9.1 
41.6 
28.1 
30  0 
33.0 
32.9 
29.3 

<•> 

(') 
13.8 
34.3 
80.8 
27.9 
25.7 
3a7 
21.8 
2a  9 
31.6 
3a  3 
22.8 
14.3 


60.3 


4a  7 

•  •  •  * 

53.1 
43.0 

45.6 
43.7 


49.4 

■47.4 
52.5 


55.0 
50.3 


47.2 
40.6 
57.8 
52.0 


51.5 
49.4 


5L6 
45.7 
53.4 


53.2 
51.2 


1  No  record. 
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APPENDIX  17. 

Monthly  maximum  and  minimum  temperaturee  and  annual  range  of  temperature  (m  decreet 

Army,  for  the  year  end- 

[From  self-  register 


Stations. 


Accotink.  Va 

Aiken,  a  C 

Albany,  Oreg 

Allison,  Kans 

Altoona,  Pa , 

Amherst,  Mass 

And  ergon  ville,  6a 

Anna,  111 

Ann  Arbor,  Mich 

Archer,  Fla 

Ardenia(Phillips'n),N.T. 

Ashwood,  Tenn 

Atchison,  Kans 

Athens,  Ga 

Anbnrn,  N.  Y 

Austin,  Tenn 

Austin,  Tex 

Bainbridge  Isl'd,  Wash. 

Bandon,  Oreg 

Beloit,  Wis 

Belvidere,  N.  J 

Bethel,  Conn 

Birmingham,  Ala 

Blacksburg,  Va 

Blooming  Grove,  Pa  . . . 

Bine  Lake,  Cal 

Bowling  Green,  Ky 

Boyne,  Mich 

Brevard,  N.  C 

Bunker  HMJH 

Burlington,  vt 

Carson  City,  Nov 

Carthage,  Mo 

Catawissa,  Pa      . .   

Cedar  Rapids,  (W.)  Iowa 

Cedar  Rapids,  Iowa 

Chambertfuurg,  Pa 

Chapel  Hill.  K.  C 

Charlotte.  Vt 

Chester,  Minn 

Cincinnati  (G.W.H)Ohio 

Clark  8v ill e,  Texas 

Clay  Centre,  Kans 

Cleburne.  Tex 

Cleveland,  Ohio 

Clinton,  Ind. 

College  City,  Cal 

College  Hill  Ohio 

Collinsviile,  HI 

Conception,  Mo    

Contoooook,  X.  H  

Cooperstown,  N.  Y 

Cornish,  Me 

Cresco.Iowa 

Crete,  Nebr 

Cumberland,  Md 

Dale  Enterprise,  Va 

Dea  Moines,  Iowa 

De  Soto,  Nebr 

Dillingereville,  Pa 

Dletrib'ng  Reservoir.D.C 

Dorset,  Vt 

Drifton,Pa 


January. 


Max. 


52 
60 
60 
62 

(>) 
40 
70 
65 
51 
70 

(») 
66 
63 

0) 
47 
64 
76 
54 

(') 
80 

<!> 
(') 
(») 
(') 
46 

(') 
63 

(l) 
60 
63 
46 
56 

0) 
48 
80 

a 

61 
30 
80 
57 
71 
60 
72 
50 

(l) 
67 
54 

64 

47 

(») 
45 

88 
88 
45 
54 

(») 
60 
46 

(>) 
48 
47 
0) 


Min. 


February.       March 


Max. 


0.4 
8 
24 
—17 

(») 

—  8 
12 

1—21 
—16.61 
21 

(») 
8 

—  6 

(') 
—14 
12 
20 
25 

<*> 
—27 

(') 
(') 
(») 
<») 

1—6 

<!> 

(—8 

0) 

8 

^27 
—14 
-5.5 

(') 

—  5 
-34 

(») 

—  4 

Zero. 
—16 
-88 
—20 

8 
1—17 

1 
1—8.6 


8 


-10 
—23 
-31.5 

(») 
—10 
—11 
—38 
—25.3 
—  2 

(') 
—31.3 
-24 

(') 
6 
M0. 5 

0) 


I 


78 
76 
66 
60 

(') 
46 
81 
68 

6 

<») 
70 

(l) 
(») 
50 
68 

(') 
56 

38 

(») 

<:> 
55 

0) 


62 
40 
62 

(») 
62 
44 

(») 
52 
76 
48 
40 
70 
75 
63 
78 
62 
J) 

60 
61 
53 

(l) 
46 
47 
86 
57 
62 

<l> 
51 
63 

(») 
71 
57 


« 


Min. 


Max. 


§4 


12 
18 
8 
—20 

(') 

6 
26 

6 

0) 
36 

(1) 
1 

(') 
C1) 

—  4 
4 

(») 
7 

(') 
—10 

(') 
(») 
<») 
<») 

—  4 

<»> 

8 

(') 
11 

—  1 
—10 
—18 

Zero. 

—14 

{'l 

16 
3 
—24 

—  2 
10 

—  0 
16 

h-  1 
(») 
26 

—  2 
3 

—  0.7 

(") 

—  1 
8 

—18 

—16 

8 

(') 

—  8 
-14 

(') 
12 

—  1 

—  8 

,Noreoord 


80 
60 

77 

0) 
54 

81 
72 

(») 
08 

0) 
76 
70 

(!) 
56 
78 
84 
66 

Q 

8 

<»> 
C) 

60 

(') 

74 

(«) 
74 
72 
66 
60 

(») 
65 
C7 

<»> 
65 
80 
52 
63 
76 
70 

<l> 
84 
68 

<») 
78 
70 
70 
68 
56 
40 
56 
66 
73 
65 

<!> 
72 
60 

<■> 
65 

68 


Min. 


o 
10 
28 
81 
Zero. 

<») 

Zero. 

26 

15 

0) 
86 

(') 

26 

8 

(») 
2 
22 
32 
22 

(') 

—  0 

0) 
0) 

v> 

—  8 

(») 

6 

(l) 

11 

6 

—  5.3 
21 

(») 
Zero. 
-10 

(») 

8 

16 

—12 

—18 

0 

80 

(») 

28 

3 

(l) 
86 

4 
6 

0.5 
—11 
Zero. 

—  4 
—16 
1—4.61 

0 

(») 

—  8 

—  4 

<*> 
14 

—  0 

—  8 


April. 


Max. 


o 

80 
80 
80 
84 

(f) 
70.8 

01.8 
83 

68.6 
00 

(l) 
82 

77 
87 
72 
82 
87 
78 

(») 
70 
68 

(') 
<») 
(') 
76 

(») 

0) 

0) 
84 

84 

72.3 

71 

(») 
76.5 

80 

(') 
76 
88 
78 
70 
63 
84 

(») 
00 

74 

(») 
82 

(») 

8L5 

73 

(») 
68 

(') 
73 
80.6 
76 

(') 

77 

75 

(l) 
78 
70.8 
78 


Min. 


May. 


Max. 


88 
40 
27 

(») 

81.2 

46.4 

81 

30 

44 

(>) 
84 
30 

33  I 
80.6 
82  I 
41.5 
38  ' 

<»> 
28 
35 

<l> 

<") 
28 

<»> 
(») 

8 

31 

24.5] 

27 

<l> 

31.5 

23 

& 

35 
26 
21 
88 
84 

(») 
82 
26.6 

<!) 
47 

82 

32 

25 

0) 
27 

<") 
20 

24.51 

20 

<») 
23 
25 

(») 
84 

12 
24 


Min. 


o 

02 
00 
88 
02 

(«) 
85.2 
88 
88 

(!) 

05 

88 

88 

86 

80. 

86 

86 

02 

84 

(') 
70 

(!) 
88 

(') 

<»> 
88 

«») 
0) 

8 

86 

81. 
82 

(M 

80.5 

80 

(>) 
01 
04 
82 
81 
03 
88 

(l) 

02 

80 

84 

04 

00 

85 

80 

85 

84 

83 

78 

87.8 

85 

8 

84 
87 
00 
82.5 


8 


Jane. 


Max. 


50 
54 

46 
32 

(l) 
37.6 
65 
47 

(») 
61 
30 
62 
41 
50 
37 
42 
40 
38 

(') 
32.5 

(•) 
26 

C) 

(') 

42 

(') 

0) 

(') 

40 

38 

35.  5, 

32 

0) 

35.5 
33 

8 

43 
38 
36 
46 
60 

(') 
46 
36 

88 

68 

40 

48 

85 

82 

84 

88 

86 

82.2 

40 

(') 

41 

32 

40 

45 

20.8) 


06 

<l> 
88 
95.5 

(')  , 
02. 6" 

V)    ' 
02  I 

(•) 

80 

03.5 

04  ' 

00 

00 

87 

0) 
06 
80 
68 
86 

(») 
CI 

(;> 

88 
80 

(') 

0) 

04 

05.1 

88.5 

80.5 

(«) 

80.5 

88 

(») 

00 

08.6 

01 

80 

08 

03 

05 

06 

86 

04 

06 

06 

03 

85.1 

02 

86 

02 

87 

01 

85 

0) 
86 
04 
06 
03 
87 
92 


Min. 


54 

0) 
52 
54 

(») 
52.2 

(*) 
55 

(•) 
63 
47 
58 
55 
52 
54 

(») 

64 

43 

45 

43.5 

Cl> 

(') 

<«) 

0) 

50 

43 

(') 

0) 

44 

60.3 

42.4 

36.5 

(') 

4^.5 

43 

(») 

56 

41 

48 

51 

60 

56 

55 

58 

51 

60 

66 

61 

52 

57 

41 

54 

46 

53 

44.8 

50 

(»> 

54 

45 

50 

56 

38.5 

41 
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R 

&> 

BS 

-13 

134 

11 

K 

-a 

-• 

1U 
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Monthly  maximum  and  mMmmi  temperature*  and  annual  range  of  temperature  (in  degreri 


l>yborry.  Pa 

Baaton.Pa 

But  Portland,  Oreg  -. 

Hlk  Fall*  Sana 

Hmbairaa,  Win 

Enimitui  burg,  Md 

Emporia,  lui .. 
Kola 


Factory  »fi]e|K.Y.. 

FallUrook.Cal 

Fall  Rivor.Maaa... 

FallalnnWD.  Pa 

Fallaton.Md 

FayBtteiUle.  Ark... 


Fort  MadUon,  ton 
Port  Soott,  Kaat  .. 
FortWayiijsInd.. 


aoldln.Pa  ... 
emoiit,  Nebr  . 


IilU,P»... 


tirampl _- 

liniDil  Coteaa.La 

(ir.uilJuculton.Colu... 
Croat  Fall*  Koaen'r.Md. 
GrocD  Springa,  Al» 
Guttenbeig,  Iowa. 

latflrfordCol 
laath,  Ma.. 


iliblanilt,  N.C.. 


j,  Pa. 


tiidaon,  Mich 

HnliueriLlo,  Pa 

Inmboldt.  Ioira 

Humphrey,  N.  Y 

lyde  .Tlllo,  Car 

nilepcncleDoo,  Iowa.. 

[■dependence,  Kant  . 

ndlanola,  Iowa 

ooia,  Mich 


Kenrwlck,  Waah. 

Klutono,  N.Y 

Klamath  Agency,  Orvg.' 

LaronU,  Ind     

Ufavet.te.Ind 

Lant'jutter,  Wb> 

UoaloR,  Mich 

UwrcDce,  Kane. 

Lead  Hill,  Ark 

LofUdale,Pa 

Lenoir.  N.  U 

LaRoj'.S.Y  

Liberty  HI1L  I* 

I.tnmna,  Kla 

Linoolnton.  N.  C 

L  ■  nnipnrt.  Iod 

Lnllnp.La 

Lunenburg,  Vi 


II 

CI 

A, 

I'I 

CI 

a 

1 

8 

8 

11 

(•) 

§0 

8 

8 

8 

a 

a 

8 

tt 

■J 

8 

i'i 

O 

J'i 

'!' 

(') 

o 

■j 

a 

a 

ft 

8 

8 

<n 

I'I 

w 

77 

8 

(') 

I'I 

2 

'? 

o 

'il 

(') 

a 

m 

82 

«0 

m 

B 

s 

8 

Ci 

S 

a 

-B 

M 

—12 

fli 

J 

M 

l|l 

SI 

m 

U 

ri 

a 

« 

-10 

4» 

—  1 

** 

a 

I*) 

<■> 

N 

DO 

ci 

i 

8 

Ci 

M 

J|) 

g 

'!' 

'!' 

w 

!|i 

2 

a 

« 

a 

I 

B 

78 

ii 

s 

ci 

8 

ci 

ft 

18 

o 

S'l 

CI 

t'J 

!>' 

ci 

8 

m 

7H 

IB 

41 

U 
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&*&**nheit) /torn  reports  wade  by  voluntary  observers  of  the  Signal  Service,  <f  o.— Conti 


November. 


(») 
08 
62 

(») 
51 
82 
65 
69 
50 
58 
80 
63 
62 
67 

(') 
65 
78 
67 
60 

(») 
68 

(') 
61 
58 
57 
68 
67 

8 

76 

(») 
70 
74 
62 
64 
62 

(») 
67 
62 
60 
60 
73 
61 

(') 
61 
58 
70 
54 
73 
65 
50 
60 
52 
67 
78 
60 

77 
56 

8 

65 
61 
63 
70 
86 
70 
68 
68 
74 
85 

(») 
64 
70 
78 
50 


Min. 


8 


(»> 
17 
30 

(>) 
15 
—10 
24 
9 
30 
14 
40 
22 
20 
22 

<») 
22 
30 
15 
10 

(») 
10 

(>) 

1* 

1 

16 
14 

"8 

84 

U 

29 

—  8 
18 
18 

<*) 
20 
19 

7 

10.5 
10 

5 

Ji 

10 

40 

Zero. 

16 

4 

8 

15 

10 

17 

29 

18 

26 
24 

<!> 
<») 
16 

7 

—  9 
9 

10 
16 
14 
23 
16 
31 
41 
36.3 
Zero. 
10 
33 
10 


December. 


Max. 


(») 
56 
70 
54 

(>) 
46 
60 
61 
49 
58 
78 
58 
62 
61 
(') 
(») 
73 
67 
50 
47 
58 
65 
53 
55 
59 
63 
62 
58 
58 
75 

8 

72 
44 
59 
63 
50 
65 
55 
64 
69 
62 
53 

(') 
48 
68 


64 

53 

51. 5 

68 

58 

62 

70 

49 

74 
43 

<*> 
52 
63 

58 
45 
65 

59.51 

67 

62.5 

64 

63 

70 

84 

<«> 
54 

62 

81 

50 


Min. 


o 

(!> 
—15 

4 

8 

<»> 
—30 

—  4 
—10 

8 
—12 
34 
—10 
Zero. 
Zero. 

(») 

(») 

16 
—11 
—12 

—  2 
—18 

—  6 
—12 
—24 
—13 

—  8 
—24 

0.2 
-12 
25 

(»> 

11 

12 
—24 
—12 

—  1 

(») 

—  6 
9 

-19 

—  4.5 
—10 
—28 

<»> 
—29 
—13 

(») 
—22 

—  8 
—16 
—23.5 
—20 

—  8 

—  7.5 
12 

—  9 

8 
—26 

(') 
—13.1 

—  9 
—81 
-30 
-22 

—  6.5 
4 
6.5 

10 

—  8 
29 
34 
33 

—24 

—15 

25 

—26 


A 


1  No  record. 
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and  annual  range  of  temperature  (rn  <l 


Kadi™,  Nebr 

Madison,  Wl* 

Manatee,  lla 

MaaohMter,  low* 

Manhattan,  (B),  Kama.. 
Manhattan  gaaa     .... 

HtBtattona,  Ml  oh 

Manitowoc,  WU 

Marvaretu    Townahlp, 

Ohio ". 

Marion,  Va 

Marqoatle,  Nebr 

Marshall,  Mtoli 

Mattoon.IU 

Mend,  Kens 

Mavaard,  Iowa. 

May  port,  Fie 

McDonogh,  ltd. "'.".'. 
Meaaod    Station    (near 

Albany).  N.  Y 

Meadon.Maa* 

Msadon,  Mioh 

Milan,  Toiiii. 

Mllteda-eville.  G* 

Milton,  Mbm 

Minneapolis  Mtam 

Montloell*.  Iowa  

Mootoatown,  N.  J 

Hott Tills,  Mioh    

UoiiBt*inville,  W.Y... 
Mount  Foreat,  Canada. . 

Mount  Ma.  Art  

Monnt  Vernon,  Iowa . . . 

Mneoatlne,  Iowa 

Nayatt  Point.  R.  I 

NeUlavllle,  Wla 

Nepal,  Utah 

New  Athena,  Ohio    

New  Bedford.  Maaa.... 

Newport,  Fin 

Newport,  Vt 

Now  Tncoma,  Waah 

NewUlm.Tei 

North  Colebrook,  Conn. . 

Northfleld.  Minn 

Nnnh  LowlaborR,  Ohio  . 

North  port,  Mich 

North  Volney,  N.  Y 

Oakland,  Cal. 

Ottreeta.  N.C 

Orono,  Me    

Oakalooaa,  Iowa 

OttuDwa,  Iowa 

Palermo.  N.Y 

Paramaribo       (Dntob. 

<Jui»na).S.A 

Palorean.  N.J 

Peoria.  Ill  

Pbillip»bnrg.N.J 

Pierce  City,  Mo 

Pleaaant  Grove,  Wa*h. . . 

Point  Pleasant,  La 

Fort  Jerri*.  N.  Y 

PorUmoath,  Ohio 

ruway,  Cal     

Pralriedn  Uhlen,  WU... 

Princeton,  Cal 

Prinoelon.  Man 

Providence,  E.1 

Pueblo,  Colo 

Puerto  do  Lima,  K.  llu 

Qnakertown,  Pa 

Quitman,  Qa    

Haleiih,  N.  C 

Beadington.N.J 

Keoelvlng  Rua*rTOlr,D.C 
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Fakrekkett)  from  reports  made  by  voluntary  observers  of  the  Signal  Service,  fa — Continued- 


July. 


o 

0) 
85 

(') 
96 
103 
108 
83 
85 

80 


Min. 


87 
97 

(") 
88 
95 

92.2] 


88 


97 
96 
94 


(«) 
92 
92 
87 
94 
84 
100 
89 
90. 

0) 
82 
92 

<»> 
81 

(») 
91 
76 
109 
<■> 


<»5 


79 
84.1 

<'* 
94 
87 


100 
91 

(») 
90 
94 
101 
87 


85. * 

(') 

96 

108 


0) 

62 

0) 
54 
57 
57 
41 
46 

64 
50 
71 
60 
59 

(") 
50 
76 
68 

(') 

57 
56 

4* 
64 
64 
54 

0) 
50 
62 
56 
53 
46 
60 
62 
53 

<l> 
30 

47 

(') 
56 

<») 

48 
61 
72 

(>) 
44 
52 
50 
54 
55 
61 
40.1 

(l) 
60 
50 


60 
59 
50 
56 
43 

(') 
55 
48 
69 
54 
56 
48.5 

0) 
62 
72 
53 
(>> 

0) 


August. 


0) 

84,0 

92 

90 
100 
100 

84 

84 

92 
88 
90 
93 
93 
94 
87 
91 
94 
87 

91.7 

87 

93 

99 
992 

85 

90 

90 

93 

90 

95 

90 
103 

<*> 
92 

(») 
89 
02 
91 

81 

<•> 
92 
89 

86 

(') 
87 
92 
92 
97 
78 
80 
89 
86 
92 
90 

91 

(») 
97 

92 

91 

95 

97 

90 

93 
104 

90 
104 

90 

(») 
91 


& 

109 
94 


Min. 


o 

(») 

40.4 

65 

46 

64 

54 

35 

45 

51 
56 

66 

43. 

50 

66 

48 

73 

66 

58 

50 
55 

41 
54 
61 
50 
51 
45 
46 
45 
42 
43 
52 

(») 
43.5 

<»> 
37 
40 
40 
62 

<f> 
42 
52 
79 

(») 
50 
48 
54 
49 
54 
62 
44 
55 
57 
46 

70 

<»> 
60 
49 
52 
87 
66 
48 
51 
56 
51 
66 
43 

<!> 
54 
63 
45 

i1) 
67 
66 


September. 


Mar. 


o 

87 
86 
92 
94 
102 
102 
88 
85 

90 
89 
88 
94 
99 
98 
90 
90 
98 
89 


87 
98 
97 
89 
86 
87 
90 
94 

0) 

94 
88 
95 

(■> 
94 
98 
90 
85 
90 
87 

(') 
90 
69 
83.9 

(•) 
90 
96 
90 
95 
76 

(') 
88 
87 
96 
92 

92 
93 
94 
90 
95 
75 
98 
88 
92 
90 
90 
97 
89 
92 
89 

<!> 

0 

(l) 

92 

104 


Min. 


o 

42 
47 
72 
45 
52 
52 
85 
42 

46 
42 
68 

43 
54 
50 
84 
72 
65 
44 

46 
44 
44 

60 
51 
40 
47 
30 
47 

(l) 
35 
31 
62 

<!> 
41 
44 
29 
28 
38 
43 

(») 
30 
42 

74 

<»> 
41 
37 
54 
36 
47 

(») 
30 
44 
42 
34 

70 
49 
50 
49 
53 
22 
61 
42 
44 
53 
46 
45 
40 
89 
44 
0) 

(') 
(!) 

68 
50 
46 


Ootober. 


Max. 


<"> 
80 

84 

85 

(") 
90 
81 
84 

83 
88 
83 
84 
98 
88 
81 
87 
90 
87 

76 

78 

<»> 
93 
94 
78 
90 
85 
83 

<•> 
84 
76 
89 
87 
87 
85 
74 
77 
83 
78 

(') 
76 

(») 
60 

(') 
82 

87 

60 

80 

75 

l1) 

78 

85 

9L8 

79 

95 

V) 
90 
78 

<«> 

70 

92 
82 
89 
87 
86 
84 
78 
81 
80 
(»> 
<l> 
95 


Min. 


90 
92 
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61 
24 

<») 
30 
19 
24 

81 
24 
35 
82 
80 
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35 
82 
18 
17 
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<l> 
50 

(») 
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27 
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26 
41 
23 
44 
23 
-  28 
28 
(') 

(») 
44 
42 
82 


xfoTember. 


49 
66 
60 
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73 
73 
58 
77 
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67 
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75 
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63 
59 
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64 

(») 
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Deeember. 
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(») 
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<:, 


20.5 
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26 

19 
—13 

-  2 
17 

(l2 

17 

11 
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5 

26 
—22 

16 

16 

22 

34 
0 

29 

30 

11 
—12 

11 

10 

17 

42 

(>) 

9 

9 

6 
15 

69.5 
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16 
22 

0) 
15 
32 
16 
20 
88 

—  6.9 
82 
14 

18.91 
16 
21 
17 
86 

£ 

27 


in«. 


64 
43 
86 
60 
<!> 

(,i 
48 

47 

61 
66 

57 

(») 
64 
60 
46 
80 
82 
62 

53 
57 

(!) 
65 

71 
68 
46 
48 
64 

o 

62 

44.5 

70 

48 

54 

66 

87 

60 

69 

55 

74.4 

50 

51 

(') 
57 
45 
66 
48 
67 
68 

0) 
69 
52 
66 

53 

92 
56 

57 
64 

68 

46 

71 

56 

63.5 

78 

46.8 

68 

54 

62.21 

60 

74 
71 
66 
67 


o 
-22 
—20 

42 
-21 

0) 

(') 
—10 
—21 

—15 

—  2 

-14 

(') 

—13 

—12 

—30 

40 

66 

—  1 


AfiTinal 
range. 


o 

iis.*2 


114 


108 

96 

114 


127 


68 


-20 

111.7 

—10 

98 

(*> 

S 

109 

18 

•**•■••* 

—12 

102 

—32 

—24 

126 

—  2 

96 

(M 

—14 

—18 

113 

15 

105 

—24 

—19 

122 

—10 

—88 

128 

—  7 

108 

—  9 

—10 

27 

•  •  *  •   •  •  • 

—23 

121 

7 

(') 

—20 

—38 

128 

—20 

119.5 

2 

98 

—15 

30 

60 

<») 

—20 

118 

—20 

—18 

—19 

HI 

69 

—  2 

•  «  •  *   *  • 

—10 

124 

—  2 

—  1 

—25 

17 

—  7 

—  5.5 

110 

80 

«•••••■■ 

—24.1 

•  •••  ■••• 

24 

82 

—18 

108 

—11.5 

-16 

111 

0) 

Zero. 

28 

12 

—  2 

108 

14 

94 

(")5o 
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Monthly  maximum  and  minimum  temptratures  and  avnval  range  of  temperature  (in  degree* 


Stations. 


January. 


Max. 


Red  Willow,  Nebr 

Richard  ton.  Dak 

Richmond,  Ky 

Riley,  111 

Ripou.Wis     

Rock  Creek  Bridge,  D.  C . 

Rockford,Iil     

Round  Grove,  Iowa 

Rowe,  Maes 

Rnjrgles,  Ohio 

Sacramento,  Cal 

Salem,  N.J .- . 

Salina,Ka:is 

Salinas  City,  Cal 

Snndwioh,  111 

San  Rafael,  Cal 

Sherlock,  Kane 

Snowville,  Va    

Somerset,  Mass ' 

Somerville,  N".  J 

Southington,  Conn 

South  Orange.  If.  J 

Spiceland,  lnd 

Springfield,  Ark 

Springfield,  Mo 

Siateburg,  S.C 

Stato  College,  Pa 

Statesville,  N.  C 

Sterling,  Kane 

Stock  ham,  Nebr 

Strafford,  Vt 

Summit,  Va 

Stinman,  lnd 

Sussex,  Wis 

Swan  wick,  111 

Swartz  Creek,  Mich 

Sycamore,  111 

Syracuse,  N.  T    

Tallahassee,  Fla 

Tamaqua,  Pa 

'I'aunton,  Mass 

Tec utnseh,  Nebr 

'IVrre  Haute,  lnd 

Thorn ville.  Mich 

Topeka,  Kan* 

Traverse  City,  Mich 

Troy,  Pa 

Variety  Mills.  Va 

Vermillion,  Dak 

Vevay,  lnd 

Vineland,  N.  J 

Voluntown,  Conn 

Wsibash,  lnd    

"Wrtusau,  Wis 

Wnnseon,  Ohio 

Webster.  Dak 

Weldon.N.C 

Wellington,  Kans 

Well sborong h.  Pa    

Westborough.  Mass 

Went  Chester.  Pa 

Westerville,  Ohio 

West  Leavenworth, Kann 
Westmorland,  Kans  . . . 

West  CJn Ion,  Iowa 

White  Plains.  X.  Y 

Wilkosbarre.  Pa 

Willlamstown,  Mass 

Wilton  Centre.  Ill 

Woodstock,  Md 

WoodHtork,  Vt 

Worcester,  Mass 

Wyandotte,  Kans 

Wvthi'Ville,  Va 

Wytbovllle,Va* 

Yates  Centre,  Kane 

Yutan,Nebr 


40 
88 

(!) 
40 
42 

49 
41 

<!> 
46 
45 
62 

<!> 
52 
65 
42 
(') 
(«) 
59 
42 
43 
49 
44 

o 

61 

<*> 
66 
46 
0) 
0) 
50 
42 

(») 
51 
39 
64 
49 
39 

(') 
74 

<»> 
51 

<!> 
57 
47 
59 
39 
49 
50 
^7 

(') 
52 
50 
54 
41 
50 
39 
61 
58 
42 
46 
48 

(') 
55 

O 
(') 
41 
50 
39 

(l) 
48 
45 
42 

(') 
58 

<!> 
60 

(') 


Mln. 


o 

-15 
—34 

C) 

—31 
—30 
6 

\—28 

0) 
—15 
—20 

27 

(!) 

4 

80 

—  6 

(') 

0) 

Zero. 

—  7 

—  7.5 

—  9 
4 

(') 

—  2 

<l> 
8 

—  5 
<!> 
(!) 

6 
—14 

0) 
—24 
—27 
—22 
—25 
—28 

(') 
13 

(') 
-3  | 

(')  I 
-21 
—19 
—22,5 
—22 
—22 

—  8.5 
—34.5 

<»> 
4 

-  4 

]— 20 
'—32 
—31.7 
—39 
Zero. 
j— 13 
!-24 
'—  8 
8 

(») 
-26 

(') 

(') 

—  1 

—  9 

—  6.8 

(') 

—  2 
—36 

—  I 

<»> 

—  2 

<■> 

1—22.8 

<!> 


February. 


Max. 


63 

<!> 
(») 

88 

ae 

74 
39 

(») 
48 
58 

74 

S 

76 

(!> 

0 
(») 
68 
53 
55 
48 
58 

(») 
69 

(l) 
75 
54 
71 

(!) 
58 
44 

(») 
62 
36 
68 
61 
36 
51 
(') 

C1) 
54 

(!) 
63 
54 
68 
45 
56 
70 
53 

<»> 
67 
55 
56 
36 
58 
37 
74 
64 
48 
60 
60 

(') 
60 

<!> 
(») 
48 
59 
49 

<») 
68 

52 

56 

(') 
72 

<«> 
62 

(') 


Mln. 


o 
—14 
<!> 

tf1) 

—10.5 
—15.5 

11 
-9 

(«) 

—  2 

—  4 
25 

(') 

3 

25 

(!> 
<i) 

<») 

4 

2 

0.5 
-  1 

4 

(») 
18 

(!) 
21 

—  4 
16 
(!) 

i      2 

OS 

-16 

2 

-16 

-I 

0) 

!  9 

<") 

—  6 
—12 

—  5 
—19 

—  5 
10 

—27 

0) 

10 
Zero. 
Zero. 
—26 

—  8.1 
—33 

19 

—  5 
-10 

5 
5 

0) 
1 

(«) 
(») 

—  2 

—  1 
4 

I  <'> 

5 

—  5 

1 

<*> 
2 

(") 

—  4 

(') 


March. 


Max. 


o 

77 
64 

(M 
64 
64 
70 
64 

(') 
54 
66 
72 

(') 
65 
72 
66 

(») 
76 
69 
60 
62 
64 
64 
(') 

<!> 

0) 
77 
59 
78 

(') 
68 
46 

(») 
70 
62 
68 
57 
63 
55 
84 

(!> 
65 

(') 
66 
60 
75 
54 
61 
72 
70 
75 
68 
64 
67 
58 
65 
54 
77 
77 

(») 

60 

60 

65 

74 

0) 

(!> 

60 

60.9 

49.9 

(l) 
65 
54 
52 
70 
69 

(') 

76 


Min. 


—  0.9 


Zero. 

-17 

0) 

-10 

14 

16 

—  8 

(') 

—  3 
Zero. 

36 

O 
11 

84 

—  7 

(») 
11 

0 

2 

3 

0 

4 

0) 

<*> 
(') 

28 

4 
16 

(') 
16 

—  4 

<») 
Zero. 

—12 

10 

—15 

—  7 
2 

40 

(>) 

4 

C> 

8 

—12 

10 
—23 

—  2 
12 

—10 

6 

10 

—  2 
1 

—25 

—  7.5 
-31 

16 
13 

(') 

—  3 
4 

—  4 
12 
(>) 

(') 
3 

—  2.5 

—  2.1 

5 

—16 

2 

0 

11 

(») 
C 

(') 


April. 


Max. 


Mln. 


63 
71 

(») 
77.3 

78 

83 

79 

<!> 
64 
80 
80 

<*) 
68 

72.5 

I1) 
74 
83.6 

(») 
76 
69. 
70 
76 

(!> 
(») 

<») 
84 

(») 
82 

(l) 
74 
66 

<") 

84 

77 

80  I 
69  ' 
77 

<»> 
82 
76 
71 

<») 

79 

71 

77 

75 

68 

£1.6 

73 

85 

(») 

0) 

76 

70.5 

78.6 

08 

82 

91 

72 

65 

71.5 

79 

78 

80 

(») 
70 
76.1 
67.5 

(») 
80 
75 

(«) 
78 
81 
(') 
77 

0) 


May. 


26 

13 

CJ 
25.5 
27 
33 
•29 

(») 
26 
24 
38 

(') 

85.8 

44.5 

(') 
56 
31.1 

(>) 

26 

33.5 

14 

32 

(*) 
(») 
(») 
88 

0) 
86 

0) 
38 
22 

(!) 
83 
23 
36 
28 
28.8 

(») 
52 
28 
26 

(') 

37 

26 

31 

17 

20 

26.6 

22.5 

31 

(') 

(») 

82 

20 

21.5 

17 

36 

27 

26 

28 

31 

27 

30 

21 

(») 
28 
26 
27.7 

0) 
28 
17 

(') 

28.6 

26 

(») 
26.4 

<*) 


Max. 


o 

86 

76 

84 

78.5 

78 

97 

78 

<') 

84 

88 

87 

89 

70 

80. 

82 

86 

88.6 

82 

89 

88.5 

91 

88 

84 

(') 
89 
86 
81 
90 

(») 

82  i 
80 

(») 
86 
78 
83 
81 
78 
86 
91 
90 
85 

(») 

80 

83 

86 

78 

86 

90.5 

84 

89 

92 

83 

81 

79.5 

82 

87 

93 

87 

84 

93 

86 

86 

86 

85 

(») 
82 
91 
80.7 

(') 
91 
85 
80 
81 
83 

0) 
83 

<»> 


Min. 


J  one. 


Max. 


Min. 


22 
30 
47 
32.6 

32  ! 
50  ' 
42 

(«) 
29 
36 

48  | 
50 

50  ' 

40  ' 

33 

38 

32 

46.2 

26 

40 

85 

(') 
46 
53 

ft 
51 

0) 
48 
34 

(') 
34 

30 

46 

28 

43 

40 

62 

46 

31 

(') 

48 

34 

30 

30 

26 

36.8 

29 

43 

42 

32 

40 

30. 

29 

26 

50 

38 

40 

37 

88 

33 

40 

34 

(») 
28 

32 

81 

(») 
88 
25 
38 
40 
37 

(») 
32.5 

O 


104 
88 
87.8 
87.1 

86  | 
96  ! 

(') 

87  ! 
91 

92  I 
98 
84.5 
72  i 
93 

(') 
96. 
88 
98 
94 
95 
92 
95 
87 
98 
89 
88 
93 

VI 
94 

90 

(') 
94 

88 
91 
88 
89 
94 
86 
100 
95 
96 
89 
92 
96 
90 

92.5 
87.8 

(') 
94 

(») 

94 

91 

89 

92 
102 

94 

95 

95 
100 

90. 

91 

(') 
95 

(') 

91 
85.6* 

(') 
91 
96 
86 
90 
85 

(») 
93.5 

<«> 


\ 


*7  , 
51 

59 

45.8 

43 

60 

51 

0) 
46 
54 
53 
42 
03 
54 
54 
43 
56 
43 
42 
53.5 

46 

46 

54 

65 
58 
53 
48 
54 

(») 
74 
52 

(») 
56 
44 
53 
43 

58 

65  i 
50  j 
34 

60     I 

50 

50 

58 

44 

35 

45.0 

(') 
57 

(') 
54 
50 
39 
48 
54 
53 
53 
SO 
85 
45 
49 

<•> 
46     < 

<»>     ' 
51 
40 
40.5 

(*)  ' 
41 

36.3 
47 
55     i 

43 

M 
7.4 

0)    i 


J 


'Nonoord. 


*  Three  and  one-half  miles  from. 
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Fahrenheit)  from  reports  made  by  voluntary  observers  of  the  Signal  Service,  $c* — Continued. 


Julj. 


90. 

89 

100 

08 

(l) 
88 

90 

84.2 

88 

93 

93 

82 

97 

87 

0) 
100 
100 


Mln. 


o 

o 

100 

50 

88 

50 

93 

62 

S7 

50 

89 

50 

99 

64 

87 

58 

0) 

(») 

86 

50 

92 

53 

98 

51 

97 

65 

87 

72 

75 

53 

91 

60 

0) 

(») 

100.4 

68. 

87 

47 

94 

46 

92 

61 

94 

54 

90 

j   58 

93 

47 

87 

70 

98 

1    70 

93 

64 

he 

50 

93 

61 

97.8 

65 

96 

74 

84, 

54 

98 

50 

98 

54 

<* 

51 

94 

67 

86 

45 

86 

56 

93 

56 

91 

72 

94 

60 

86 

50 

98 

62 

82 

59 

90 

48 

95 

62 

91 

43 

91 

51 

95 

50 

(«) 

0) 

90 

54 

95 

59 

89 

58 

91 

58 

84 

40 

94 

43. 

97 

48 

97 

64 

JOS 

57 

August. 


Uu. 


I 


42 
55 
54 

47 
59 
61 

(!) 
60 
49 
54. 
58 
49 
42 
51 
63 
46 

(') 
54 
63 


o 
96 
91 
90 

88.8 
65 
98 
87 

(') 
86 
93 
95 
95 
94 
76 
94 
90 
90. 
86 
91 
94 
92 
92 
92 

(') 

99 

91 

90 

91 

96 

92 

90 

98. 

94 

89 

93 

90 

86.6 

92 

91 

96 

93 

94 

85 

93 

95 

93 

92 

92 

(») 

93 

91 

94 

90 

86 

94. 

95 

02 

97 

96 

(') 
91 
92 
94 
95 

(') 
85 
94 
86 
92 
92 
96 
87 
03 
86 
91 
100 
92 


3 


Mln. 


September. 


Max. 


47 
49 
56 
47 
47 
62 
51 

I1) 

56 

48 

53 

48 

65 

53 

61 

39 

65. 7J 

55 

44 

53 

54 

50 

46 

<!> 
56 
60 
44 
61 
56 
68 
56 
65 
60 
46 
55 
37 
51 
68 
71 
58 
50 
53 
54 
46 
51 
41 
33 
54 

<!> 

51 

56 

50 

53 

38 

38.9 

43 

62 

61 

30 

(') 

49 

43.5 

52 

48 

0) 

56 

38 

46 

52 

47 

38 

45 

48 

48 

55 

47 

54 


96 
78 
90 
90 

(») 

96 

89 

92 

87 

93 

90 

96 

86 

75 

96 

90 

91.4 

86 

94 

94 

93 

94 

93 

(l) 
99 
89 

(') 
92 

<») 
90 

86 

98 

92 

89 

94 

91 

88 

99 

<"> 
98 
97 
94 
83 
92 
98 
91 
91 
94.9 

<!) 
92 
92 
82 
87 
84 
95.3 
93 
95 
100 
92 
96 
93 
91 
91 
94 

0) 
85 

0) 
83.4 
92 
91 

0) 
86 
91 
86 
86 
100 
91 


Mln. 


84 
32 

67 
45 

(l) 
49 
45 
60 
40 
44 
41 
50 
62 
45 
50 
36 
48 
40 
39 
46 
32 
50 
46 

<') 
50 
55 

(') 
55 

(') 
64 
32 
42 
45 
45 
53 
36 
45 
42 

(») 
53 
37 
62 
49 
43 
48 
41 
27 
38.7 

(») 

47 

43 

40 

62 

34 

30.5 

25 

52 

47 

36 

86 

43 

36 

49 

46 

0) 
48 

<!> 

88.4 

43 
37 

0) 

42 

46.5 

38 

42 

51 

49 


October. 

Max. 

Mill. 

o 

o 

88 

20 

80 

8 

88 

30 

81 

24 

0) 

0) 

92 

32 

83 

26 

86 

28 

74 

28 

84 

83 

80 

87 

85 

87 

79.2 

41.2 

84 

37 

84 

29 

83 

81 

83 

35 

84 

26 

86 

24 

82 

28 

80 

28 

82 

32 

89 

24 

(») 

(») 

96 

30 

94 

36 

80 

23 

91 

34 

(») 

<») 

88 

46 

74 

26 

93 

26 

80 

24 

82.5 

24 

<l> 

C1) 

83 

23 

82 

22 

(!) 

(!) 

93.5 

44 

85 

32 

86 

26 

88 

32 

81 

80 

84 

27 

89 

32 

81 

26 

82 

17 

91 

25 

89 

20 

90 

27 

89 

26 

84 

28 

83 

81 

80 

20 

88 

18 

88 

Zero. 

95 

33 

92 

81 

82 

28 

82 

26 

83 

28 

86 

23 

86 

82 

(») 

0) 

0) 

<>> 

85 

25 

82 

23 

73 

25 

87 

25 

87 

28 

74 

25 

76 

27 

86 

29 

86 

25 

(') 

0) 

89.4 

31.4 

85 

28 

November. 


Max. 


76 
58 
64 
63 

(') 
74 
65 
63 
66 
60 
74 
70 
54.8 

(l) 
65 
82 
86 
61 
64 
62 
62 
67 
65 

(») 
73 
72 
64 
68 

(') 
84 
54 
74 
62 
55 

(l) 
58 
62 

0) 
78 
60 
65 
70 
64 
60 
79 
58 
69 
72 
60 
70 
67 
64 
64 
67 
63 
75 
76 
74 
62 
60 
68 
64 
71 

0) 

62 

65 

64. 

51 

69 

67 

56.6 

62 

67 

07 

<!> 
6& 
65 


Mln. 


December. 


8 

—19 

17 

—  1.6 

(") 
28 

—  1 
Zero. 

14 
12 
31 
26 
14.5 

•,(,) 
Zero. 

33 

12 

20 

18 

20 

17 

20 

9 

(!) 
17 
30 
12 
26 

(l) 
20 
14 
18 
9 

—  6 

0) 
10 
0.7 

(l) 
34 
20 
18 

6 
18 
12 
10 

8 
13 
19 

—  5 
16 
16 
18 
10 
14 

4.7 
—25 
24 
14 
26 
16 
17 
12 
12 

C1) 
—10 

16 
16.5 
21 
4 
17 
10 
18 
13 
20 

(') 

12 

1 


Max. 


I 


69 
41 
66 
51 

(!) 
70 

47 
48 
57 
58 
65 
65 
44.8 
66 
64 
76 
70 
70 
58 
.60 
51 
60 
50 

(') 
63 

68 

58 

72 

62 

67 

50 

68 

60 

44 

60 

54 

61 

0) 
76 
56 
63 
62 
56 
53 
62 
47 
56 
67 
60 
66 
64 
62 
56 
41 
56. 
61 
70 
60 
60 
61 
62 
69 
69 

(l) 
44 
69 
49 
58 
65 
61 
52 
56 
60 
67 

(') 
64 

64 


Min. 


o 

—14 
—36 

—  as 

—21 

(') 
8 
—19 
—24 
—19 
-14 

23 

5 

—17 

26 
—20 

20 
—16 

—  2 
—14 

—  7 
—13 
Zero. 
—17 

(') 

—  5 
—17 

—  5 
10 

—10 

6 
—24 

4 

—  6 
—25 

—  8 
—27 
—19 

(») 
22 

—  4 
—10 
—14 

—  9 
—14 

—  6 
—11 
-15 

—  4 
—30 

—  6 

—  4 
—12 
—15 
—30 
—32.4 
—86 

8 

—  7 
-12 
—12 

—  1 
—22 

—  3 

(») 
—25 

—  6 

—  7 
—20 
—24 

—  8 
—32 
—12 

—  3 
Zero. 

0) 

—  7 
—21 


Annual 
range. 


o 
119 


121 


93 
117 


106 

113 

73 


111 


112 
101.5 
108 
94 


110 


94 
114 


122 
117 


118 
117 


107 


110 

112 

120.5 

115 

114.5 

103.5 


111 
121 
127.7 
141 
97 
118 


94 


94 

ioi" 


101 


89 
122."5 


(')  No  record. 
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APPENDIX   z8. 

Monthly  and  annual  tnean  temoeraturee  (in  degrees  Fahrenheit)  at  mUUarg  poetkoepUaU, 

for  the  year  ending  December  31, 1884. 

[The  daily  mean  Is  obtained  by  dividing  the  ram  of  the  7  a.  m.,  2  and  twice  the  0  p.  m.  Oooal  tirno) 
observation*  by  4.  The  monthly  by  dividing  the  ram  of  the  daily  by  the  number  of  days  In  the 
month.) 


Abraham  Lincoln,  Fort,  Dak. 

Alcatras  Island,  Qn\. 

Angel  Island,  Csl 

Asainaboine,  Fort.  Mont. . . . 

BarraDoas.  Fort-,  Fla 

Benicia  Barrack*,  Cal 

Bidwell,  Fort,  Cal 

Brady,  Fort,  Mich 

Bridger,  Fort.  Wyo 

Brown,  Fort,  Tex 

Bnford,  Fort,  Dak 

Olnmbns.  Fort,  N.  Y.  H  . . . 

Concho,  Fort,  Tex 

David's  Island,  N.  Y 

Bills,  Fort,  Mont 

Fred  Steele,  Fort,  Wyo 

Gaston,  Fort,  Cal 

Hamilton,  Fort.  N.  Y.  H.... 

Keogh,  Fort.  Mont 

Klamath,  Fort,  Oreg 

Lewis,  Fort,  Colo 

Lyon,  Fort,  Colo 

Madison  Barracks,  N.  Y 

Mason,  Fort,  Cal 

MoDermit*  Fort,  Nev 

MoDowell,  Fort,  Aria. 

MoHenry,  Fort,  Md 

Meade,  Fort,  Dak 

Mojave,  Fort,  Aria 

Monroe,  Fort.  Va 


Monnt  Vernon  Barracks,  Ala 

Niagara,  Fort,  N.  Y 

Pembina,  Fort,  Dak 

Plattaborg  Barracks,  N.  Y . 

Presidio,  Csl 

Randall,  Fort,  Dak 

Reno,  Fort,  Ind.  T 

Robinson,  Fort,  Nobr 

8aint  Augustine,  Fla 

Shaw,  Fort,  Mont. ......... 

Slsseton,  Fort,  Dak 

Snelling,  Fort,  Minn 

Spokane,  Fort,  Wash 

8ully,  Fort,  Dak 

Totttn,  Fort,  Dak 

Townsend,  Fort,  Wash  — 

Union,  Fort,  N.Mex 

West  Point,  N.  Y 

Wingate,  Fort,  K.  Max .... 
Yates,  Fort,  Dak 


! 


o 

2.2 

48.3 
82.4 
18.2 
48.8 
47.6 
83.8 

ao 

20.6 

0) 
5.G 
25,8 
89.0 
24.9 
17.3 

(») 

41.9 

26.2 

12.4 

24.2 

22.3 

24.2 

18.9 

49.8 

28.8 

49.2 

27.1 

20.1 

61.7 

85.2 

48.7 

19.3 

-  8.6 
9.7 

48.2 
14.0 
80.5 
23.0 
51.6 
21.9 

-  0.4 
8.7 

22.4 
11.6] 

-  2.2 
40.0 
81.5 

0) 

8L7 

5.9 


! 


O 

-  2.61 
47.9 
51.6 

4.2 
55.7 
48,1 
29.7 

a7 

16.8 

(l) 

-  2.0 
34.5 
49.5 
32.7 
13.0 

<») 
41.7 
34.4 
7.6 
22.5 
23.2 
26.6 
23.6 
50.9 
22.0 

(') 
38.3 

ao 

62.6 
47.0 
59.4 
26.4 
-10.1 
22.0 
4a  5 

as 

85.5 

iao 

60.6 

9.9 

-2.5 

ao 

lai 

as 

-  4.6 
84.9 
84.7 

(») 
88.4 

L4 


o 

las 

52.3 
52.3 
2a  1 
64.8 
58.4 
37.4 
18.5 

2ai 

(') 

19.6 

87.4 

58.8 

35.8 

27.5 

39.9 

47.8 

36.1 

25.8 

83.4 

28.7 

40.8 

27.6 

56.4 

32.5 

C1) 

<!> 
26.6 

<») 
47.0 

63.9 

30.1 

as 

2&9 
52.9 
29.8 

<!> 

6&6 
27.4 
17.1 
24.1 
84.8 
?7.2 

ias 

43.  C 
39.8 

0) 
89.1 
2L1 


i 


3a  e 

53.2 

sa  3 

42.5 
69.0 
55.9 
44.2 
36.8 
35.7 

(*) 
39.3 

(») 
62.6 

4a  6 

39.0 
35.5 
53.8 
45.8 
40.0 
41.0 
35.0 
49.0 
40.2 
57.8 
39.5! 
63.8 
50.  a 
sa  2 

67.3 

52.1 
67.1' 
40.0, 

<"> 
4L8 

54.2 

41 7| 

55.8 

4L6! 

7a  4 

40.3 

sa  8, 

44.0 
49.6 
44.0 
3d  3 
52.0 

4a  0 

4a  3 
45.  a 
40.8 


o 

57.2 
64,9 
60.8 
59.0 
77.8 
61.7 
55.8 
49.3 
4a  9 
0) 

(») 
58.8 

617 
57.5 
53.2 
50.0 
62.4 
57.4 

(») 
52.5 
48.4 
59.9 
52.8 
60.6 
4a  1 

0) 
63.5 

51.8 
77.0 
66.3 
74.5 
51.6 
49.3 
5a  9 
57.8 
61.0 
65.3 
57.2 
74.6 
52.4 
65.8 

sa  6 

60.1 
59.7 

sai 

56.1 
52.8 

sa  7 

67.7 

sa  7 


i 

0 


o 
71.1 

5a  e 

61.4 
67.9 
81.1 

6ai 

58.5 
64.0 
60.5 

<»> 
71.1 

69.0 
7a  3 
6a7 
63.4 
65.2 
6a  8| 
69.0, 
(l)  I 
54.9 

sa  6 

71.8, 
6a  4, 
60.0, 
57.8 

84.  I1 
7L7 
65.9 
85.5 
72.2 
7a  6 
64.7| 

0) 

67.1 
5a7 

7a  i 

74.61 

71.6 

76.0 

63.0 

69.6 

6a5 

6a2 

7a7 

69.6 

61.1 

61.9 

70.2 

67.4 

72.4 


S 


65.9 
67.3 
63.6 

(») 

85.2 

68.2 

63.9 

59.8 

66.2 

85.6 

66.4 

70.8 

87.1 

71.4 

63.8 

69.6 

68,1 

7ft  1 

67.9 

5a  9 

62,5 

7a  1 

65.1 

6a4 

6a  3 

9a  9 

74.3 
64.7 

oa  4 

7a  9 

81.3 

6a4 

(») 

6a  8 
5a  8 

72.6 

81.9 

7a  6! 

8Lli 
61.5 
64.6 
6a  2j 
69.3 
70.9 
64.2; 
61.4' 
72.4- 

7a  5 
7a  o 

67.5 


0 


i 
1 

p. 


6a8 

55.6 
60.9 
67.8 

84.4 

ea3 

69.1 
62.0 
62.6 
84.1 
70.2 
71.9 
82.1 
73.0 
65.4 
65.5 
7i  6 
73.1 
70.6 

(») 
60.2 
7a  8 
67.8 
59.3< 
70.6 
87.6 
7a  9, 
6a  6 
92.^2 
7a  5 
80.6 
6a6 

(l) 
69.2 
57.7 
7a  8 
7a  4 
69.91 
79.3 
64.0 
65.1 

6a  0 

72.7 
71. 2 
65.8 
63.2 

eao 

(») 

67.6 
69.2 


o  ' 
57.2 

sa9 

60.5 
61.7] 

(')  ' 
64.8 
54.0 
57.7 

4a  9 

82.0 

sa  7 

70.2 
80.8 
71.2 
47.8 
55.4 
59.9, 
70. 41 
54.7 

4a  2 

52.9 
69.5 
64.3 
57.4 
51.4 
77.6 
71.4 
55.3 
81.8 
74.0 
80.8 
66.1 

<») 
63.2 

57.8 

65.8 

7a  1 

618 
79.3 

50.1 

67.4 
62.9 
52.5 
64.2 
55.4 
53.9 
60.6 
67.9 
62.2 

sao 


4a  9 

55.2 

sao 
47.1 
<l> 

60.4 
514 
4a  6 


i 


O 

27.6 
55.4 
67.2 

3a  6 

sas 
4a  0 

30.6 


42,^84.7 


74.9 

4a  5 

56.4 
67.1 
60.0 
44.6 
45.3 
54.0 
57.6 
48.1 
41.6 

4a  3 

57.2 
49.9 

5a  2 

46.3 

<!> 

5a7 
4a  7 

713 

64.91 

7a  1 

516 

0) 
47.6 
55.2 
54.4 
60.8 
516 
78.4 
47.8 

4a  3 

49.5 
416 
519 
416 
49.8 

<!> 
<*> 

58.4 

47.7 


614 
28.6 
43.3 
510 
44.5 
812 
31.8 
417 
418 
813 

0) 
811 
40.1 

sai 

612 
41.2 
59.2 
44.0 
37.0 
616 
51.5 
57.2 
87.4 
216 
34.6 
514 
815 
47.5 
87.5 
618 
89.5 
27.2 
211 

<!> 

34.* 

219 
47.8 
416 
41.0 
410 


i 

a 

1 


1.7 
51.5 
512 

18 

(») 

50.2 

80.3 

110 

216 

60.7 

19 
818 
417 
8141 

15 
19.1 
41.7 
84.4 

18 
27.9, 
316 
20.4 
24.9 
51.8 
29.1 
48& 
33.9 

15 
51.9 
419 
54.8 
29.5 
-  0.8 
22.6 

(») 

11.61 

27.9 

(») 
60.91 

(») 

121 
19 

0) 

17 

18 

33.0 

315 

3L9 

310 

12 


0 

9 


37.6 

618 
57.3 


511 
47.9 
318 
419 


64.8 

5L8 
39.6 

54.7 
51.5 


41.6 
51.0 
44.8 
57.2 
44.0 


415 

517 
67.8 
44.0 

418 

412 

•  •     • 

70.1 

36.6 
410 

■  »  •  •  • 

43.6 
3*1 
416 


519 
388 


(")Ho 
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APPENDIX  19. 

Monthly  maximum  and  minimum  temperature*  (in  degree*  -Fahrenheit)  and  annual  range 

[From  solf-regia 


Stations. 


Abraham  Lincoln,  Fort. 

Dak 

A  Icatraz  Island,  Cal 

Ad  pel  Island,  Cal 

A  ssinaboine,  Fort*  Mont. 

Barrancas,  Fort.  Fla 

Benicia  Barracks.  Cal . . . 

Bidwell.  Fort,  Cal 

Brady,  Fort,  Mi  oh 

Bridget-.  Fort,  Wyo 

Brown,  Fort,  Tex 

Bn  ford,  Fort,  Dak 

Columbus,  Fort,  N.  Y.  H. 

t'onoho,  Fort,  Tex 

David's  Island,  N.Y.... 

Ellis,  Fort,  Mont 

Fred  Steele,  Fort,  Wyo.. 
Gaston,  Fort,  Cal  .  .  . 
Hamilton,  Fort,  N.  Y.  H . 

Keogh,  Fort,  Mont 

Klamath,  Fort,  Oreg 

Lewis,  Fort,  Colo 

Lyon,  Fort,  Colo  

Madison  Barracks,  N.  Y. 

M  aeon,  Fort,  Cal 

McDormit,  Fort,  Nov. . . . 

McDowell,  Fort,  Aris 

McHcnry.  Fort,  Md 

Meade,  Fort,  Dak 

Mojave,  Fort,  Aria 

Monroe.  Fort,  Va 

Mount  Vernon  Barracks. 

Ala 

Niagara,  Fort,  N.  Y 

Pembina,  Fort,  Dak 

Plattflburg  Barraoks, 

N.  Y 

Presidio,  Cal 

Randall  Fort,  Dak 

Keno,  Fortvlnd.  T 

ltobinson,  Fort,  Nebr 

Saint  Augu»tine,  Fla 

Shu w,  Fort,  Mont 

Sissfton,  Fort,  Dak 

Knelling,  Fort,  Minn 

Spokane,  Fort,  Wash 

Sully,  Fort,  Dak 

Totten,  ForLDak 

Townsend,  Fort  Wash  . . 

Union.  Fort,  N.  Mex 

West  Point,  N.  Y 

Wingate,  Fort,  N.  Mex  . . 
Yates,  Fort,  Dak 


January. 


I 


40 
68 
71 
46 
74 
61 
66 
86 
44 
») 

46 

78 

47 
48 

(l) 
62 
60 
46 
46 
60 
66 
41 
60 
40 
71 
60 
64 
71 
68 

74 
47 
84 


62 


60 
61 
77 
61 
45 
43 
61 
62 
85 
67 
65 

("> 
51 

42 


46     —27 


48     —20 


Min. 


80 
88 
1—81 
10 
84 
6 
—82 
—16 

<l) 

1-48 
6 
5 
4 

-17 

<f> 
26 

—  2 
-82 

—  6 
—14 

—  7 
-28 

41 

1—2 

28 

6 

Ml 

82 

3 

10 

—  0 
—86 


February. 


87 


—  4 
—22 

22 
—15 
-44 
—88 

—  5 
—30 
—30 

25 
—13 

<!) 
7 


Max. 


44 

70 
77 
44 
85 
78 
67 
88 
44 

(») 
46 
66 
82 
64 
60 

<»> 

74 

64 

66 

66 

48 

60 

61 

68 

40 

85.8 

64 

67 

78 

67 

80 
67 
84 

40 
.  73 
63 
72 
66 
83 
68 
42 
87 
40 
67 
88 
67 
67 
») 


Min. 


20 


& 

40 


27 
28 
h-10 


(») 


6 

17 

8 


8 

k-6 


March. 


-21 


1—8 

28 
M8 

28.7 
8 
M8 

27 

*7 

24 
-8 


1—8 
28 

k-20 
3 

1—80 
42 


—20 
-26 
-82 
—80 
— 3) 
8 
—21 

(») 


Max. 


60 
66 

82 
86 

86 
72 
63 


47 
0) 


Min. 


—18 
41 
48 


34 
40 
16 

67  1—28 


Zero. 


58.8— 22.7 

7 

26 

4 

M« 
—  2 


61 
64 
66 

72 
62 
68 
66 

61 

80 

52 

78 

63 

78.8 

62 

66 

0) 

72 

84 
66 

88 


61 
78 
70 
(») 

8 

56 
46 
61 
65 
72 
42 
60 
68 

8 

66 


April 


May. 


6 
—26 
6 

—  1 
0 

—  8 
48 
22 
86.6 
18 

-11 

<») 
20 


—  2 


-6 


—12 
0) 

(») 
40 
—22 
—23 
—20 
8 
—  6 
—21 
26 
0 

0) 
11 

1—14 


Max. 


72 
65 
77 
75 
86 
78 
77 
60 
67 

<») 
76 

(») 
86 
67 
70 
68 
80 
70 
78 
70 
60 
80 
78 
78 
66 
02 
77 
78 
02 
77 

87 
72 
66 

66 

70 
74 
86 
76 
86 
71 
65 
74 
77 
76 
65 
72 
72 
74 
60 
70 


Min. 


15 
44 

83 
12 
48 
44 

25 
17 
14 

(l) 
10 

0) 
82 

80 
20 
12 
88 

81 
12 
20 
13 
28 
12 
60 
81 
87 
82 
12 
44 
88 

40 

26 

0 

15 
41 
22 
81 
10 
46 
21 
16 
18 
20 
20 
10 
86 
16 
20 
18 
19 


Max.  Min. 


84 
73 
03 
88 

03 
86 
78 
74 
73 

(') 
85.5, 

85  |t 

05 

86 


80 
06 
85 

(») 

82 

71 

01 

81 

78 

62 
102.2 

87 

82 
100 

88 

02 

70 


70 
85 


00 
81 
70 
88 
01 
88 
82 
80 
70 
87 
77 


20 
47 
40 
27 
61 
51 
26 
20 
20 

(») 

25.2 

42 

44 

80 

20 

16 

86 

42 

(») 

21 

22 

17 

31 

60 

86 

43.5 

45 

26 

63 

60 

65 
82 


June. 


Max. 


86 

42 
88 

87 
26 
62 
27 
27 
81 
80 


86 
12 
88 
26 
84 


02 
75 
88 

101 
06 
82 
81 
01 
84 

(») 
100 
02 
100 
03 
03 
03 
00 
01 

<l> 
85 
84 
06 
00 
75 
84 

118 
81 
07 

110 


86 
(') 

88 
70 


07 
01 
01 


06 


Min. 


07 
67 
07 


42 

40 
62 
44 

61 
55 
37 
36 

3u 

(') 
34 
40 
53 
44 
30 
86 
42 
45 

0) 
31 
35 
47 
40 
60 
40 
60 
51 
38 
50 
55 

54 
44 

<»> 

40 
47 
40 
56 
46 
63 
45 
44 
8* 
37 
47 
45 
44 
St 
41 
34 
48 


>Ko 
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APPENDIX  29. 

at  military  post  hospital*  for  ike  year  ending  December,  31, 1884. 


Septan 


iber. 


82 
69 
80 
80 

(») 
90 
78 
88 
78 
98 
82 
98 
101 
95 
85 
87 
87 
95 
86 
W 

rs 
95 

87 


fi 


86 

109 

93 

83 

108 


97 
90 

<l> 

98 

78 
97 
98 
94 


86 
95 
81 
96 
88 
67 
82 
95 
81 
90 


Hill. 


fi 


80 
46 
61 
21 

3 

80 
88 

19 
69 
24 
50 
63 
85 
25 
26 
40 
45 
28 
16 
23 
27 
80 
60 
82 
61 
49 
20 
55 
58 

57 
44 

(>) 

84 

48 
86 
52 
52 
66 
21 
82 
88 
81 
85 
84 
37 
83 
45 
80 
29 


October. 


80 
68 
83 
85 

<«> 
78 
78 
76 
75 
87 
86 
84 
95 
85 
81 
76 
76 
89 
87 
78 
70 
89 
79 
76 
77 

8 

86 
95 


81 
(») 

79 
77 
89 
90 
87 
86 
80 
78 
85 
71 
99 
85 
64 

<!> 

76 


Mln. 


10 
47 
47 
10 

(») 
47 
25 
18 
16 
60 
11 
81 
42 
18 
18 
9 
84 
80 
11 
11 
20 
27 
19 
49 
25 

(») 
82 
18 
47 
88 

86 
26 
(») 

26 
48 
18 
85 
14 
63 
21 
12 
19 
24 
19 
12 
88 
(») 
(») 
24 

11 


November. 


65 
70 
76 

70 

0) 
69 
70 
62 
55 
81 
62 
63 
80 
65 
67 
62 
73 
62 
69 

60 
74 
59 
71 
66 
89 
71 
71 
85 
73 

78 
62 
58 

58 
71 
78 
76 
73 
77 
68 
62 
61 

(») 
72 
61 
68 
67 
64 
59 


Mln. 


-15 
48 
46 

-15 

(») 
48 
29 
5 
14 
47 

-12 
19 
28 
21 

-  1 

2 

85 

21 

-24 

fi 

7 

4 

46 

21 
84 
23 
-12 
87 
80 

27. 
15 
-19 

8 

44 

-4 

19 
-8 

40 
-4 
-22 
-15 

(») 
-T 
-21 
28 
14 
18 
18 


December. 


Max. 


48 
65 
72 
65 

(>) 
64 
68 

48 
60 
83 
58 
60 


60 
56 
63 
60 
55 
54 
68 
70 
57 
68 
55 
80 
62 
78 
79 


80 
54 
44 

53 

<»> 
58 

68 

(») 
80 

(») 
42 
46 

ft 

45 
55 
67 
64 
56 
62 


Mln. 


—43 
88 
82 

-50 

S 

2 
-24 

—  9 
29 

—43 

8 

10 

—  7 
—13 
—34 

16 

—  1 


—15 
—18 
-21 


40 

—  2 
24 

4 

—82 

80 

9 

15 
Zero. 
-47 

—19 

<*) 
—81 

—  1 

(') 
85 

C1) 
—88 

-87 

<») 
-37 


11 
—10 
—12 
—  4 


Annuel 
range. 


141 
46 
65 


107 
123 
125 

•  *  •  *  * 

145 

"lis" 
102 
119 

"si" 

102 


109 
127 
119 
52 
113 

"&' 

129 

"ii" 

91 
101 


123 

iis" 
"ii 

m    •    m  •  « 

183 
138 

"iar" 

136 
80 


101 
141 


1  Ho  record. 
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APPENDIX  ao. 

Monthly  and  annual  mean  temperature*  (in  degree*  Fahrenheit)  at  stations  on  the  Central 
Pacific  and  Southern  Pacific  Railroad*,  and  connecting  branches  f  for  the  year  ending  De- 
cember 31,  1884. 

[The  dally  mean  is  obtained  by  dividing  the  sum  of  the  maxlninm  and  minimum  temperature*  by  two; 
the  monthly,  by  dividing  the  aum  of  the  daily  by  #e  number  of  daya  in  the  month.] 


Stations. 


Alta,Cal 

Anaheim,  Cal 

Antioch,  Cal 

Aptos,  Cal 

Aubnrn.  Cal 

Battle  Mountain,  Nev. 

Benson,  Aril 

Browawe,  Nev , 

Bishop's  Creek,  Nev 

Blue  Creek,  Utah 

Boca,  Cal 

Borden,  Cal 

Brentwood,  Cal 

Brighton,  Cal 

Brown's,  Nev 

Byron,  Cal 

Cabazon,  Cal 

Culiente,  Cal 

Calistoga,  Cal 

Carlin,  xJev 

Casa  Grande,  Ariz 

Cliico,  Cal 

Chualar,  Cal 

Cisco,  Cal 

Colfax,  Cal  

Colton,Cal 

Corinne,  TTtah 

Daggett,  Cal 

Davis,  Cal 

Delano,  Cal 

Delta,  Cal 

Doming,  N.  Mex 

Dunnigan,  Cal 

Elko,  Nev 

Kl  Paso,  Tex 

Emigrant  Gap,  Cal .... 

yariuington,  Cal 

Fcnncr,  Cal   

Fresno,  Cal 

Gait,  Cal 

Gilroy,  Cal 

Golconda,  Nev 

Goshen,  Cal 

Halleck,  Nev 

Hawthorne,  Nev 

Hollister,  Cal 

Hotel  del  Monte,  Cal . . 

Hot  Springs,  Nev 

Humboldt,  Nev 

Indio,  Cal 

lone.  Cal 

Keeler,  Cal 

JvOtone,  Cal ............ 

Kelton,  Utah 

Kings bnrg,  Cal 

Knight's  Landing,  Cal. 

Lathxop,  Cal 

Lemoore,  Cal 

1  No  record. 


t 


43,2 
57.0 
43.5 

(l) 
45.3 
28.9 
46.4 

25.0 

(') 
23.5 
22.8 
40.2 
45.5 
47.2 
80.8 
47.2 

47.7 
45.3 
17.9 
53.2 
48.6 
48.8 
32.8 
45.6 
49.3 
22.9 
46.2 
44.6 
44.8 

<") 
42.8 
48.6 
20.6 
39.5 
35.5 
45.4 
40.0 
46.7 
47.7 
46.5 
81.6 
47.8 
15.7 

0) 
49.6 

49.5 

2&9 

28.2 

52.8 

52.4 

(») 
42.7 

20.2 
56.2 
49.4 
43.5 
52.1 
• 


I 


o 

89.4 
60.4 
44.8 

I1) 
43.8 
21.0 
54.1 
24.1 

<n 

26.0 
18.7 
52.0 
46.4 
48.4 
80.4 
50.0 

(») 
49.5 
45.6 
17.9 
54.6 
44.4 
49.5 
27.5 
41.1 
55.3 
26.5 
48.1 
49.2 
49.0 

C) 
48.0 

49.2 

iao 

41.4 
81.7 
48.2 
48.9 
49.5 
48.8 
48.4 
80.2 
53.1 
17.9 

(») 
58.3 
50.6 
26.5 
25.9 
56.4 
53.2 

0) 
41.2 
23.8 
53.5 
47.7 
47.8 
46.6 


1 


o 

48.2 
63.8 

48.7 

(') 
48.7 
40.1 
57.0 
87.6 
46.4 
89.8 
80.0 
60.8 
53.6 
54.0 
44.0 
59.8 

(») 
54.8 
60.3 
34.2 
59.1 
53.8 
61.6 
31.2 
46.9 
61.2 
89.2 
60.3 
67.2 
47.2 

(») 
67.7 
56.0 
85.3 
46.4 
36.2 
52.6 
54.5 
54.3 
56.6 
54.1 
44.0 
56.3 
38.1 
49.0 
53.1 
54.5 
40.5 
40.4 
61.7 
55.9 

(>> 
45.1 
37.1 
56.4 
54.0 
52.4 
5L9 


47.0 
65.0 
55.2 

<«l 
51.9 
45.7 
64.1 
46.3 
57.4 
45.8 
87.4 
60.1 
54.4 
57.8 
52.6 
5&8 

(») 
55.2 
55.2 
42.5 
69.1 
00.7 
54.3 
34.3 
49.9 
59.1 
49.5 
56.4 
6L6 
58.5 

il) 
61.4 

64.6 

45.6 

61.8 

38.4 

57.9 

64.2 

59.4 

60.0 

56.8 

53.2 

59.4 

43.8 

57.0 

56.0 

57.0 

48.9 

48. 

67.9 

68.7 

65.6 

50.5 

45.4 

01.7 

sao 

57.9 
56.1 


I 


o 

58.0 
69.2 
64.6 

(M 
62.1 
61.9 
75.4 
57.6 
65.8 
60.4 
49.0 
68.8 
64.0 
66.91 
68.01 
68.3 

<*> 
70.0 
64.8! 
55.4. 
80.6 
71.2 

<*) 
43.4 
62.6 
66.0 
61.4 
66.9 
74.5 

<*) 

(!) 
69.8 
69.8 
58.11 
64. 3i 
50.8 
67.  o! 
73.3 
70.9 
66.7 
83.0 
64.7 
70.0 
53.1 
68.4 
62.9 
59 
65.2 
60.4 
76.0 
69.7 
77.1 
60.1 
59.9 
71.5 
67.2 
63.6 
71.6 


I 


o 

61.3 
71.5 
67.6 

(») 
68.6 
68.2 

<l> 
64.6 
69.9 
69.8 
66.2 
69.5 
66.7 
68.3 
74.1 
70.9 

<"> 
70.9 

67.2 

62.9 

88.6 

70.2 

57.7 

51.0 

63.0 

69.6 

72.6 

77.8 

74.2 

7a  2 

0) 
77.5 
71.9 
65.8 

(») 
53.9 

70.5 
84.4 
73.5 
75.4 
65.2 

(l) 
71.1 
58.0 
73.9 
67.4 
61.1 
60.7 
67.8 
82.5 
68.7 
82.9 
67.2 
70.8 
75  8 
70.6 
64.8 
72.7 


t 


69.8 
74.2 
78.3 
62.4 
72.0 
74.3 
92.0 
72.5 
85.5 
71.3 
60.7 
77.8 
76.3 
72.9 
82.6 
62.1 

(') 
82.5 
72.2 
68.1 
98.7 
84.1 
6L0 
63.1 
73.8 
75.4 
77.8 
88.7 
82.5 
80.9 

(») 
86.6 
80.7 
71.0 

0) 
62.0 

72.8 
89.6 
82.5 
78.6 
71.1 
76.6 
85.5 
66.1 
82.4 
70.6 
61.0 
67.1 
68.9 
93.3 
75.6 
93.5 
75.9 
75.4 
83.6 
75.0 
69.6 
81.1 


P 


72. 61 

75c  4| 

73  6 

60.3 

76.6 

76.6 

84.5 

75.4| 

80.9, 

75. 81 

64.6, 

86.6 

76.9 

76.4 

83.9 

81.3 

82.5 

81.7 

72.2 

68.3 

91.5 

86.7 

59.7 

63.1 

77.2 

76.8 

77.4 

86.8 

86.3 

83.6 

(!) 
81.1 
79.2 
68.6 
83.8 
62.1 
72.6 

(») 

(») 
71.3 

69.9 
81.7 
88.8 
62.5 
83.1 
69.5 
61.1 
72.6} 

<l) 
91.7 
82.2 
91.1 
74.2 
72.3 
84.7 

<!> 
(») 

85.9 


I 


58.8 
69.0 
66.4 
60.2 
64.2 
58.8 
78.5 
57.1 


! 


557 

68.5 

69.3 
53.4 

58.7 
46.9 

70.2 

50.61 


64.til60.9 


60.2 
51.1 
69.6 
67.5 


50.2 
46.0 
58.2 
65.5 


66. 7,  60. 3 

65.6  54.5 
69.6,  63.0 
78.4  68.6 

72.0  64.1 
64.2  59.8 
61.9  46.6 

83.4  76,8 

60.1  58.4 
66.9  53.1 
46.9  45.5 

65.7  59.0 

65.8  59.5 
59.6  61.6 

(»)  '  ... 

61.9  64.6 
71.8!  61.1 

0)  ,  65.8 
76.8  69.9 
72.8  61.7 

51.5  44.0 
<»)     64.0 

52.9,  50.6 

69.2  62.2 


79.0 
71.1 
66.8 
65.6 
63.9 
77.2 
0) 
61.6 
66.2 
57.5 
54.0 
51.7 
82.1 
70.1 
8418 
59.8 
56.0 
72.2 


(») 
65.8 

56.2 

60.0 

58.9] 

62.2 

51.4 

55.2 

61.6 

64.4 

49.5] 

38.1 

74.6 

62.9 

67.9 

65.6 

(») 
66.0 


a 


57.4 

58.9 

52.6 

51.8 

58.6 

38.2 

56.3 

39.7 

48.7 

42.0 

35.8 

58.4 

54.61 

55.7 

416 

59.0 

62.2 

52.0 

53.2 

33.2 

66.6 

57.5 

51.3 

42.6 

55.9 

55.9 

39.1. 


e 

i 


41.0, 

56.1 

45.6 

49.9 

45.3, 

34.2 

48.-: 

31.8 
49.4 
80.2 
31.0 

sao 

48  0 
48.5 
96.9 
51.  *» 
49.4 
47.6 
4*7 
20.6 
54.5 
50.6 
49.2 
2S.9 
46.2 
50.7 
32  9 


e 

* 

E 


0 

a 
e 

< 


54.0 
6V7 
58.0 

•  »  •  » 

57.1 
49.2 

48.  C 

49.5 
42.0 
63.4 
60.0 
60.X 
55.5 
63.4 

6i2 
58.3 
43.7 
73.0 
618 

*42.6 
57.5 
62.0 
50.9 


67.6  63.0 

78.0  67.6 

(')     63.71 


Beoord  ineomplete. 
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Monthly  and  annual  mean  temperatures  (in  degrees  Fahrenheit)  at  stations  on  the  Central 

Pacific  and  Southern  Pacific  Bailroads,  ^e.— Continued. 


Stations. 


Idvermore,  Cal 

Lordabunc,  N.  Mex. . 
Los  Angeles,  Cal — 
Mammoth  Tank,  Cal 

Maricopa,  Aria 

Martina*.  Ca> 

Maryaville,  Cal 

MenloPark,  Cal 

Merced,  Cat 

Modeato,  Cal 

MoJave,Cal 

Monterey,  Cal 

Napa,  Cal 

Needle*  Aria 

Newhall.  Cal 

Nik*,  Cal 

Oakland.  Cal 

Oftdeo.  Utah 

Orland,  Cal 

Otego,  Not 

Palaro,  Cal 

Palisade*,  Nev 

Pantano,  Ariz 

Petalnma,  Cal — A. 
PJeaaanton,  Cal..„. 
Promontory,  Utah  . . 

Ravenna,  Cal 

Red  Blair,  Cal 

Bedding.  Cal 

Reno,  Not 

Rocklin,  Cal 

Sacramento,  Cal 

SaHnaa,Cal 

San  Fernando,  Cal . . 

San  Joae,  Cal 

Saa  Mateo,  Cal 

San  Simon,  Aria 

Santa  Crux,  Cal 

Soledad,Cal 

SoqoaL  Cal 

South  Vallejo,  Cal . . . 

8padra,Cal 

8tookl0o,Cal 

Soiaon,  Cal 

Summit,  Cal 

Sumner,  Cal 

Tecoma,  Nev 

Tehama,  Cal 

Tehichipa,  Cal 

Tennani,  Cal 

Terrace.  Utah 

Texaa  Hill,  Aria.... 

Toano,  Ner 

Tracy.  Cal 

Truckee,  Cal 

'tuceon.  Aria 

Tulare,  Cal 

Tariock,  Cal 

Wadaworth,  Nev. ... 

Welle,  Nev 

Willeox,  Aria 

Wilttama.  Cal 

Willow,  Gal 

WUraeuracca,  Nev . . 
Woodland.  Cal 


• 


40.7 
88.6 
60.2 
64.7 
48.0 
48.8 
43.7 
46.4 
47.4 
40.4 
45.8 
50.1 
48.8 
6L7 
4*4 
4A6 
49.0 
24.4 
49.2 
10.6 
48.8 
24.6 
40.4 
45.8 
44.6 
2L5 
46.6 
45.4 

0) 
27.5 
48.6 
46.7 
46.4 
62.7 
47.8 
44.8 
45.6 
62.5 
45.4 
65.51 
64.4 
68.2 
46.4 
87.4 
26.8 
51.2 
15.1 
45.8 
41.0 
49.8 
25.3 
52.5 
21.4 
47.6 
25.6 
40.7 
46.8 

47.  o; 

88.6 
20.0 
42.3 
46.0 
47.4 
28.4 
46.6 
66.6 


40.2 

46.1 

60.1 

60.0 

65.8 

44.4 

48.0 

48.1 

48.9, 

46.4 

45.2 

50.6 

52.0 

53.8 

4a  0 

40.2 

40.2 

28.4 

50.1 

10.3 

62.0 

20.0 

51.1 

47.7 

46.0 

22.0 

45.0 

45.2 

(>) 
25.7 
47.8 
47.0 
40.3 
52.0 
48.6 
45.8 
51.7 
53.4 
40.7 
60.0 
62.2 
54.8 
45.0 
50.6 
25  1 
67.8 
20.2 
47.0 
80.3 
50.1 
25.6 
67.5 
22.4 
50.7 
2L0 
68.0 
53.0 
60.3 
82.6 
10.0 
40.8 
47.2 
46.0 
20.2 
46.6 
5R0 


I 


54.1 
51.5 
62.0 
58.0 
50.5 
54.1 
55.8 
53.2 
51.5 
62.2 
52.2 
55.0 
62.8 
60.7 
51.4 
53.1 
68.4 
41.4 
55.4 
83.0 
52.8 
88.2 
55.0 
53.0 
51.1 
87.6 
4a  5 
50.7 

(») 
37.1 
53.0 
64.3 
53.0 
53.6 
52.6 
50.3 
58.7 
55.7 
53.2 
53.5 
56.4 
56.2 
53.1 
56.2 
20.5 
56.8 
88.3 
54.2 
44.0 
52.7 
40.7 
62.8 
85.4 
56.2 
30.6 
65.2 
54.8 
55.1 
44.8 
83.4 
51.8 
52.6 
68.0 
88.0 
54.2 
60.0 


P. 


I 


64.4 

62.7 
63.8 
68.8 
68.1 
54.8 
67.6 
57.2 
60.7 
56.2 
51.8 
67.0 
61.8 
08.8 
46.0 
54.8 
55.5 
50.7 
50.4 
44.0 
54,6 
47.2 
56.2, 
55.6; 
57.6, 
46. 01 
54.4 
55.6 
59.9 
41.0 
57.6 
50.0 
56.4 
57.8. 
55. 2, 
53.0 
62.71 
67.7| 
58.4 
54,4 
68.2 
62.0 
57.8, 
60.6 
81.6 
50.6 
44.8 
56.11 
48.4 
66.4, 
47.0 
60.4! 
42.2, 
61.3! 
30. 7j 
71.8 
60.8 
60.1 
52.7 
42.0, 
50.5! 
58.7| 
53.2 
48.8 
58.1 
67-4 


o 

4 


o 
60.8 
77.1 
66.3 
85.0 
81.0 
61.2 
60.1 
65.6 
66.4 
65.5 
55.3 
60.8 
68.2 
77.8 
62.0 
60.0 
58.0 
64.3 
72.4 
64.0 
60.3 
63.3 
66.1 
62.1 
63.7 
58.4 
63.0 
60.6 
63.0 
54.5 
66.0 
68.6 
63.8 
63.1 
62.3 
50.2 
78.5 
62.6 
65.8 
63.6 
65.6 
65.4 
•J3.1 
65.6 
30.7 
67.7 
50.0 

(») 
55.3 
64.8 
67.0 
80.2 
52.0 
70.2 
50.8 
75.5 
70.7 
75.4 
65.2 
58.4 
67.8 
71.2 
64.7 
63.0 
66.5 
77.0 


o 

62.2 
85.7 
70.0 
02.0 
80.6 
63.6 
70.8 
65.3 
70.6 
67.6 
60.2 
62.5 
60.2 
80.3 
68.1 
62.6 
60.3 
75.0 
73.8 
64.0 
62.7 
72.0 

(!) 
63.0 
63.7 
72.6 
65.8 
71.3 
67.8 
62.8 
60.2 
70.4 
63.0 

616 
60.8 
81.8 
63.0 
65.0 
60.0 
66.7 
70.7 
64.1 
66.5 
44.2 
76.1 
65.2 
68.0 
50.6 
64.8 
70.1 
88.9 
60.8 
74.2 
56.0 
85.8 
74.7 
75.3 
68.0 
60.1 
76.3 
60.0 
76.0 
72.3 
60.8 


I 


67.6 

01.8 

74.0 

00.8 

08.7 

66.6 

76.0 

60.8 

77.6 

80.7 

77.0 

62.6 

66.7 

83.7 

73.3 

6&4 

61.51 

78.8 

84.7 

72.5] 

63.0 

77.8 

86.3 

65.5 

73.6 

79.8 

73.2 

81.1 

70.8 

60.8 

75.8 

75.1 

63.4 

72.4 

65.4 

64.3 

sa  4 

65.1 
65.8 
65.0 


3 


67.5 
80.4 
76.8 
100.1 
80.0 
65.7 
82.4 
66.0 
70.0 

(*) 
76.8 

62.4 

67.0 

80.2 

76.8 

67.8 

sa  0 

77.2 
85.4 
72.0 
64.0 
78.0 
80. 8> 
66.0 
75.3 
71.6 
80.5 
85.1 

<»> 
6a  7 
81.3 
75.2 
63.1 
76.0 
65.6 
60.2 
81.3 
66.1 
66.2 

(») 


I 


1 


70. 0i  66. 0 
72.5  77.5 


60.0 
78.0 
63.0 
81.8 
70.71 
73.6 
65.0 
69.4i 
7a  4 
06.0 
68.1 
81.1 1 
63.2 
02.4! 
81.4 
83.8 
78.4 
67.0 
85.4 
77.7 
7a  2 
88.8, 
70.2 
04.6, 


73.7 
72.7 
57.2 
87.1 
60.0 
7a  8 
7L7 
72.5 
74.4 
03.6 
60.5 
82.1 
65.6 
86.2 
83.4 
82.1 
74.1 
68.6 
70.2 
80.6 
70.6 
83.1 
80.4 
02.1 


63.3 
74.8 
71.0 
80.0 
70.5 
50.5 
80.2 
50.6 
62.0 
69.4 

<"> 
50.3 

78.2 
65.7 
65.0 

sa  8 

61.3 
72.8 
5a  8 
50.4 
55.4 
75.7 
62.8 

6a  2 

61.8 
67.5 
70.0 
72.6 
53.4 

(») 
65.3 
61.4 
67.0 
62.0. 
50.8! 
78.3 
62.6 
60.3; 
62.8, 

70.7, 
63.0 
6a  3, 
45.7 
73.11 
48.4 

(») 
60.1 
64.0 
52.0 
84.7 
51.4 
71.4 

(») 
83.4 
70.0 
6a  2 
62.0 
62.6 
78.0 
60.2 
6a  1 
5a  0 
72.0 


I 

S 


60.2 
62.0 
67.3 
80.3 
71.0 
55.5 
67.2 

(») 
63.0 
64.6 
73. 4 
57.5 
55.2 

(«) 
60.5 
67.4 
56.5 
51.6 
67.41 
45.2 
56.1 
41.4 
68.6 

C1) 
65.5 

52.3! 

50.7 

65.7 

65.  C 

47.4 

sa  6 

50.8 
58.0 
62.4 

<■) 
54.1 
71.3 
60.1 
57.5 
56.3 
63.0 
62.9 
59.4 
63.2 
42.2 
61.0 
4&  7 
66. 6 

sa  4 

61.0 

(») 
73.8 

4a  4 

65.7 
44.1 
74.7 
62.6 
58.6 
52.3 
44.3, 
64.5 
64.0 
62.4 

4a  8 

0)\ 
7a  3, 


J 

a 

« 


I 

6 


55.5 
49.9 
64.8 
66.9 
50.3 
51.4 
55.9 
53.3 
50.0 
62.2 

(')> 

53.4 
53.5 

I 
56.5 
51.0 
54.8 
30.  5 
50.  l! 
37.0, 
54.0 
20.1 
60.4 
55.4 
60.5 

(')! 
53.0 

58.4 
50.1 
41.8 

C1)' 
54.7 
52.7 
60.3 
54.5 
52.5 
61.0 
56.3 
51.0 
55.3 
6L0 
61.1 
54.7 
55.4 
38.6 
58.0 

(») 
62.0 
51.5 
58.6 
40.0 
61.2 

3a  8 

55.4 
87.3 
64.4 
56.8 
52.8 
45.3 
32.3 
52.1 
57.7 
57.2 
43.4 
50.0 
63.7 


50.0 
42.6 
56.8 
54.5 
55.0 
47.0 
40.2 
4a  3 
50.3 
46.0 

(!) 
51.5 
48.6 

47.3 
48.1 
51.2 
34.0 
52.7 
25.4 
40.2 
28.0 
52.0 
51.8 
40.9 
26.1 
47.0 
48.0 
44.0 
35.4 
45.9 
48.6 
49,0 
5<>  4 
51.7 
48.0 
46.5 
54.0 
45.0 
49.3 
54.2 
58.5 
48.6 
50.1 
28.1 
49.4 
31.3 
46.7 
3a  8 
4a  4 
30.0 
51.6 
24.4 
48  2 
28.1 
54.2 
47.6 
50.7 
37.5 
27.2 
43.2 
46.1 
45.8 
34.4 
51.1 
55.8 


8 

■a 

0 

a 

4 


o 

57.8 
63.2 
66.0 
75.1 
71.1 
50.2 
63.8 

61.4 


57.0 


5a  8 
57.0 
55.0 
52.4 
05.2 
45.8 
56.5 
47.6 


00.0 


58.7 
62.2 


47.1 

60*5 
56.8 


54.5 
66.7 
59.2 
57.2 


63.8 
58.3 
50.0 
38.5 
65.0 


52.8 
50.4 

72.7 
44.6 
63.7 


72.1 
63.4 
64.0 
54.0 
43.5 
62.0 
61.8 
61.5 
51.5 


1  No.  record* 


*  Obeerrationa  discontinued. 
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APPENDIX  21. 


Monthly 


and  minimum  temperatures,  in  degrees  Fahrenheit,  and  annual  range  of 

branches,  for  the  fear  end 


Stations. 


January. 


February. 


Alta,  Cal 60 

Anaheim,  Cal 72 

Antioch,  Cal ;  60 

Aptoa,  Cal !  (») 

Auburn,  Cal ■  65 


Battle  Mountain,  Nov. . . 

Benson,  Ariz  

Beotrawe,  Nev 

Bishop's  Creek,  Nev  . . . 

Bine  Creek,  Utah 

Boca,  Cal 

Borden,  Cal 

Brentwood,  Cal. 


50 
67 
42 

<») 
48 
50 
80 
61 


Brighton,  6al ;    71 

Brown's.  Nev ,    51 

62 

£ 

70 


Byron,  Cal 
Cabazon,  Cal . 
Calient©,  Cal  . 
Caliatoga,  Cal 

CarIiD,Nev I    44 

Casa  Grande,  Aria 70 

ChicofCal i    60 

Chnalar,  Cal 70 

Cisco,  Cal 44 

Colfax,  Cal 62 

Colton,  Cal 74 

Corinne,  Utah 40 

Daggett,  Cal 70 

Davis,  Cal 62 

Delano,  Cal 62 

Delta,  Cal (>) 

Demmg,  N.  Mez 60 

Dnnnigan,  Cal ;    60 

Elko,  Nev    I    48 

65 
51 
60 
67 
66 
65 
68 
65 
70 
40 

<»> 
64 
64 
50 
52 
78 
88 

(») 
68 
46 

82 
68 
60 
78 
70 
66 
86 
74 


El  Paso,  Tex 

Emigrant  Gap,  Cal 

F.irniington,  Cal 

Fenner,  Cal 

Fresno,  Cal 

Gait,  Cal 

Gilroy,  Cal 

liolconda,  Nev 

Goshen,  Cal 

Halleek,  Nev 

Hawthorne,  Nev , 

Hollister.  Cal  

Hotel  del  Monte,  Cal  . . 

Hot  Springs.  Nev 

Humboldt,  Nev 

Indio,  Cal 

lone,  Cal 

Keeler,  Cal , 

Keene,  Cal 

Kelton,  Utah 

Kingnburg,  Cal 

Knight's  Landing,  Cal .. 

Lothrop,  Cal 

Lewoore,  Cal 

Lirermore,  Cal 

I/ordaburg,  N.  M ex 

Los  Angeles,  Cal 

Mammoth  Tank,  Cal . . . 

1  No  record. 


Min.  Max. 


80 
42 

26 

0) 

31 

8 

20 

—10 

<"> 
7 
—14 
26 
28 
80 
10 
30 

<») 
81 
26 
-22 
82 
80 
26 
16 
84 
81 
1—8 
20 
27 
28 

15 
20 

80 

—25 

8 

26 

27 

88 

80 

80 

23 

—  6 

20 

1—35 

(') 

30 

81 

8 

1 

82 
20 

<M> 
22 
1—8 
88 
80 
27 
80 
28 
8 
48 
88 


70 
80 
68 

(!) 
73 
53 
78 
50 

(!) 
40 
45 
07 
67 
74 
58 
74 

0) 
70 
76 
44 
73 
78 
85 
44 
75 
03 
53 
70 
66 
60 

82 
50 
72 
60 
,  68 
i  70 

,  72 
68 

,  75 
71 

i  78 
52 

I  78 
1  74 

I  M 
70 

!  88 

81 

2 
54 
00 
75 
55 
64 
84 
80 
80 
85 


« 


Min. 


March. 


April 


Max.  Min 


16 
40 
22 

(») 
20 

—30 
30 
—23 

(!) 
—15 
—30 

28 

22 

25 
1—16 

26 

(») 

28 

17 
—34 

28 

20 

81 
Zero. 

22 

30 
—15 

20 

28 

86 

^5 
80 
-85 
20 
6 
22  ' 
22 
20 
22 

28    , 

—17    l 

37 
-45    i 

(>) 

28    I 

28 
—32 
—22    ! 

32 

25 

<»> 
16 
1—20 
82 
25 
80 
26 
26 
20 
46 
80 


60 
00 
72 

(») 
70 
6* 
78 
54 
63 
54 
45 
101 
76 
80 
62 
76 

<*> 
74 
75 
54 
75 
76 
70 
44 
68 
00 
57 
70 
88 
56 

<!> 

81 

00 

57 

78 

60 

60 

71 

76 

72 

75 

75 

78 

58 

68  I 

78 

70 

64  i 
65 

81  | 
80  ' 

<»> 

65  | 
54  i 
00 
70 
70 
66 
76 
78 
81 
86 


28 
86 

84 

(M 
33 
24 
38 
22 
32 
25 
2 
84 
35 
41 
28 
40 

0) 
82 

81 
20 
45 
84 
87 
16 
88 
44 
24 
32 
42 
40 

(») 
44 

87 
15 
28 
22 
40 
40 
88 
40 
40 
31 
38 
8 
36 
87 
40 
26 
20 
40 
38 

0) 
28 
24 
80 
40 
38 
84 
82 
80 
46 
48 


68 
80 
72 

(») 
78 
72 
84 
72 
85 
60 
55 
04 
71 
80 
74 
76 

(») 
70 
75 
66 

86 
85 
80 
42 
72 
80 
76 
80 
86 
74 

V) 
75 
88 

70 
00 
58 
70 
87 
81 
77 
78 
80 
84 
64 
78 
80 
71 
75 
57 
06 
00 
86 
75 
68 
00 
70 
76 
84 
78 
84 
78 
101 


Min. 


80 
50 
38 

<l> 
40 
30 
48 
33 
35 
34 
20 
40 
42 
47 
34 
42 

(') 
42 
40 
80 
52 
48 
40 
25 
86 
43 
84 
38 
46 
46 

<») 
50 
41 
81 
80 
20 
46 
45 
46 
45 
43 
37 
40 
28 
40 
87 
45 
30 
30 
61 
46 
50 
80 

fl 

48 
46 
44 
42 
42 
54 
62 


[From  eeif-regls 

>fay. 

June. 

Max. 

Min. 

Max. 

Min. 

o 

o 

o 

o 

80 

46 

86 

44 

02 

54 

00 

54 

84 

50 

86 

52 

0) 

<M 

0) 

(») 

84 

50 

88 

50 

85 

42 

00 

50 

01 

54 

(») 

() 

80 

87 

87 

50 

00 

45 

85  '  63 

84 

33 

02  ,  42 

68 

30 

80    40 

104 

45 

102    45 

84  a 

}    «» 

00  '  53 

02 

55 

05  '  55 

05 

52 

06  |  54 

00 

50 

04  !  56 

(') 

(') 

(')   (»> 

00 

50 

04  <  50 

00 

51 

02    65 

80 

34 

00  ,  44 

102 

56 

113  »  68 

85 

56 

07  1  54 
80  f  40 
76    35 

08 

40 

S3 

82 

86 

40 

00    46 

02 

48 

103    48 

84 

30 

08  |  56 

80 

53 

00    62 

06 

40 

08  1  52 

(») 

<*> 

07  1  P) 

(l) 

(') 

0)   I  (') 

80 

50 

06  '  61 

02 

67 

02  i  48 

88 

30 

00  1  50 

100 

35 

(')  I  V) 

66 

40 

78  ;  38 

00 

57 

04  1  55 

08 

60 

112  i  65 

05 

52 

102  •  M 

00 

50 

03  i  57 

88 

50 

88  i  53 

01 

45 

(»)  |  <»l 

08 

50 

103  '  5f 

70 

80 

88    30 

01 

54 

03 

M 

80 

52 

00 

53 

78 

50 

60    56 

00 

82 

05  1  32 

12 

45 

03 

59 

103 

60 

106 

65 

04 

50 

00 

40 

08 

54 

105 

60 

80 

41 

68 

41 

88 

40 

02 

52 

08 

50 

05 

61 

86 

54 

87 

56 

84 

62 

87 

52 

05 

52 

OS 

52 

85 

47 

88 

53  , 

05 

65 

105  ,  70 

78- 

53 

05  ;  5S 

113 

62 

128  | 

73 

•  Beoord  incomplete. 


1  Observations  discontinued. 
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APPENDIX  ax. 

Unperatwrt,  at  etati&ne  on  ike  Central  Pacific  and  Southern  Pacific  Rattroade,  and  connecting 
iwg  December  31,  1884. 

taring  thermometers.] 


Joly. 


Mix.    Min. 


90 
93 
96 
SO 
95 
95 

M 
94 

100 
98 
92 

113 
95 
99 

100 

1U0 

l>) 
II* 

99 
91 
MB 
105 
93 
78 
94 

103 
9.) 

\H 

Kfl 

W 

<•) 

106 
99 
98 
(') 

m 

112 

106 

H*0 

102 

100 

1U8 

99 

96 

M 

:« 

95 

90 
112 
100 
107 

94 

98 
105 
101 

95 
101 
100 

no 

91 
129 


50 
62 
56 
48 
54 
60 
70 
55 
75 
88 
38 
50 
60 
64 
54 
64 

(») 
60 
55 
48 
8-> 
67 
45 
40 
fei 
48 
60 
70 
02 
65 

<»> 
70 
60 
*1 

O 

48 

64 

70 

65! 

68 

53 

58 

70 

42 

65 

54 

S3 

33 

48 

83 

50 

84 

55 

58 

65 

60 

55 

70 

54 

70 

66 

78 


August 


Max. 


o 

80 
96 
94 
76 
96 
89 
102 
98 
95 
98 

114< 

100 

105 

100 

106 

104 

100 

KM! 

93 

108 

111 

90 

79 

97 

110 

95 

104 

110 

101 

(») 

95 
103 

97 
102 

86 
108 

<') 

,(,) 
104 

90 
105 
107 
101 

06 

98 

77 


112 
108 
108 


100 

108 

(>) 

<») 

107 

100 

102 

98 

128 


Min. 


50 
80 
88 
52 
56 
58 
70 
GO 
70 
50 
40 
54 
65 
67 
70 
62 
62 
62 
55 
48 
73 
65 
40 
24 
58 
50 
56 
64 
68 
63 

0) 
70 
60 
47 
70 
48 
01 
(») 

<■> 

62 
53 
60 
65 
37 
70 
53 
60 
62 

0) 
74 
50 
76 
48 
54 
60 

<!> 
<») 
70 
51 
70 
62 
85 


September. 


86 
96 
90 
74 
93 
88 
98 
96 
80 
82 
90 

108 
93 

101 
98 
92 
90 
98 
92 
86 

100 
95 
90 
79 
91 
98 
90 

0> 
106 

98 

0) 
94 
96 
90 

(») 
80 
100 
102 
95 
89 
90 
98 
99 

(') 
82 

90 

77 

90 

68 

104 

100 

104 

86 

84 

100 

96 

85 

<•> 

95 
92 

95 

115 


Min. 


40 
50 
50 
45 
48 
88 
58 
40 
50 
30 
30 
50 
53 
52 
46 
54 
52 
50 
42 
82 
65 
60 
40 
80 
48 
60 
12 

(') 
54 
58 

£ 

56 
23 

(h 
87 
51 
64 
63 
51 
50 
41 
60 

<»> 
48 
50 
44 
88 
88 
58 
50 
68 
38 
40 


64 
45 

») 
9 

£ 

70 


I 


October. 


o 

80 
100 
86 
70 
82 
78 
89 
78 
79 
74 
75 
88 
90 
99 
78 
80 
90 
90 
87 
76 
98 
78 
90 
69 
86 
92 
78 

(■) 
92 
88 
70 
85 
80 
75 
88 
71 
86 

(») 
89 
81 
90 
88 
90 
80 
80 
83 
77 
60 
64 
97 
90 
94 
82 

8 

82 
82 
78 
98 
86 
95 
105 


Min. 


84 

48 
40 
40 
40 
28 
48 
25 
42 
30 
21 
48 
64 
45 
36 
48 
50 
40 
40 
24 
53 
48 
37 
25 
40 
40 
30 

(") 
44 

48 
42 
48 
48 
18 
40 
30 
44 

(») 
51 
40 
45 
82 
46 
34 
38 
46 
40 
28 
26 
52 
43 
48 
80 

fl 

42 
44 
50 
42 
40 
54 
58 


Norember. 


o 

78 
87 
78 
75 
76 
66 
78 
68 
70 
60 
70 
78 
73 
85 
64 
74 
82 
70 
78 
68 
86 
75 
90 
56 
78 
82 
62 


87 
78 
64 
74 
78 
68 
70 
66 
76 


Min. 


68 
92 


40 
40 
84 
87 
39 
16 
86 
15 
24 
28 
11 
82 
39 
88 
24 
48 
46 
30 
31 
*  8 
48 
85 
87 
24 
40 
36 
22 


December. 


81 
42 
86 
45 
36 
8 
28 
82 
88 


80 

86 

76 

82 

76 

35 

80 

19 

82 

82 

86 

8 

75 

80 

78 

87 

71 

40 

70 

14 

53 

16 

91 

40 

84 

81 

78 

42 

75 

80 

61 

20 

82 

46 

84 

88 

72 

50 

74 

84 

£ 


Max.  Min. 


70 
70 
66 
70 
71 
54 
74 
57 
69 
46 
60 
76 
67 
72 
62 
68 
76 
80 
78 
60 
72 
74 
70 
49 
75 
68 
48 


79 
65 
75 
62 
57 
74 
84 


70 
67 
72 
80 
70 
78 
70 
72 
68 
60 
58 
88 
77 
58 
70 
80 
72 
80 
87 
85 
80 


e 

20 
88 
20 
25 
28 

-  1 
80 

-8 

20 

6 

-10 
28 
28 
22 
6 
26 
80 
82 
19 

-12 
84 
25 
20 
8 
28 
80 
8 


25 
49 
22 
20 
22 
-16 
28 
18 
28 


82 

25 
18 

2 

21 

-18 

10 

26 

80 

-10 

-10 

28 

20 

80 

12 

5 
25 


20 


Annual 
range. 


o 

74 
64 
76 


78 
129 


121 


113 
181 
91 
78 
83 
116 
79 


72 
83 

128 
90 
01 
78 
79 
75 
80 

110 


85 


86 

81 

138 


80 

86 


82 
84 


87 


72 
50' 
131 


84 
86 


86 
81 


74 

102 

61 
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Monthly  maximum  and  minimum  temperatures  and  annnal  range  of  temperature  at 


Stations. 


Maricopa,  Axis 

Martinet  Cal 

Marysville,  Cal.... 
Menlo  Park,  Cal... 

Merced,  Cal 

Modesto,  Csl 

Mojave,  Cal 

Monterey,  Cal 

Napa,  Cal 

Needles,  Ariz 

Newhall,  Cal 

Niles,  Cal 

Oakland,  Cal 

Ogden,  Utah 

Orland,  Cal 

Otego,  Nev 

Paiaro.  Cal 

Palisade,  Nev 

Pantano,  Ariz 

Petal  uma,  Cal 

Pleoaanton,  Cal  . . . 
Promontory,  Utah. 

Ravenna,  Cal 

Bed  Bluff,  Cal 

Redding,  Cal 

Reno,  Nev 

Rocklin.Cal. 
Sacramento,  Cal. . . 

Sa  inaa,  Cal 

San  Fernando,  Cal. 

San  Jose,  Cal 

San  Mateo,  Cal 

San  Simon,  Ariz. . . 
Santa  Cine.  Cal  ... 

Solcdad,  Cal 

Soquel,  Cnl 

South  Vallejo,  Cal. 

Spadra,  Cal 

Stockton.  Cal 

Stiisan,  Cal  

Summit,  Cal 

Stunner,  Cal 

Tecoma,  Nev 

Tehama,  Cal 

Tebichipa,  Cal ... . 

Tennnnt,  Cal 

Terrace,  Utah 

Texas  Hill,  Aria... 

Toano,  Nev 

Tracy.  Cal 

Truckee,  Cal 

Tucson,  Aris 

Tulare.  Cal 

Turlock.  Cal 

Wadsworth,  Nev. . 

Wells,  Nev 

Willcox,  Aris 

Williams,  Cal 

Willow,  Cal 

Winnemucco,  Nev 
Woodland,  Cal... 
Yuma,  Aris 


January. 


Max. 


72 
66 
60 
60 
66 
65 
86 
66 
71 
67 
76 
65 
68 
52 
70 
42 
70 
46 
86 
62 
68 
48 
64 
78 

(») 
40 
64 
58 
62 
71 
70 
59 
69 
68 
66 
78 
75 
68 
60 
62 
36 
73 
46 
60 
58 
66 
60 
74 
46 
64 
50 
78 
65 
72 
58 
46 
72 
64 
62 
60 
66 
69 


Min. 


o 

14 
28 
80 
28 
28 
80 
26 
80 
23 
82 
22 
82 
88 

-6 
84 

-10 
35 

-6 
84 
24 
28 

-7 
20 
80 

(>) 
2 
80 
88 
30 
30 
80 
81 
20 
36 
26 
38 
89 
30 
32 
18 
16 
37 

-15 
32 
20 
28 

-4 
28 

-18 
28 

-  1 

31 

31 

25 

8 

-12 
10 
83 
32 

-6 
80 
44 


February. 


67 
65 
79 
74 
70 
71 
73 
74 
74 
78 
79 
75 
72 
54 
78 
44 
80 
49 
74 
78 
70 
55 
74 
76 

(') 
50 
75 
70 
65 
86 
71 
68 
74 
78 
76 
76 
70 
93 
65 
78 
43 
76 
55 
80 
60 
79 
60 
88 
50 
76 
44 
88 
72 
79 
60 
42 
85 
80 
07 
48 
72 
82 


Min. 


o 

40 
26 
25 
24 
26 
29 
20 
25 
18 
26 
28 
82 
82 

k-24 
26 

-22 
32 

—30 
85 
22 
22 

—82 
26 
26 

I1) 

—14 

22 

26 
27 
85 
28 
28 
20 
82 
26 
28 
85 
82 
26 
26 

—  7 
40 

—26 
80 
9 
25 

—20 
30 

—22 
28 

-26 
41 
32 
22 

—10 

—22 
22 
26 
32 

1—27 
29 
87 


Maroh. 


Max. 


Mia. 


o 

o 

76 

46 

68 

40 

75 

88 

72 

36 

72 

88 

78 

89 

80 

80 

72 

87 

69 

82 

76 

44 

70 

32 

73 

40 

68 

44 

60 

26 

78 

80 

46 

10 

78 

82 

56 

20 

80 

87 

73 

88 

78 

84 

55 

22 

68 

82 

74 

86 

60 

& 

70 

89 

70 

39 

68 

40 

70 

40 

72 

89 

65 

88 

78 

82 

79 

38 

80 

84 

74 

38 

71 

47 

80 

48 

62 

40 

80 

39 

45 

11 

80 

89 

60 

20 

72 

36 

60 

28 

73 

34 

61 

22 

85 

49 

52 

28 

30 

40 

47 

8 

86 

45 

71 

41 

82 

82 

64 

28 

50 

12 

80 

27 

78. 

34 

81 

85 

65 

22 

69 

80 

81 

48 

ApriL 


78 
89 
76 
80 
81 
85 
72 
81 
90 
80 
72 
70 
82 
84 
64 
76 
76 
77 
78 
79 
75 
78 
76 
75 
69 
74 
76 
68 
76 
71 
68 
82 
79 
78 
70 
74 
87 
71 
84 
42 
70 
68 
78 
64 
79 
62 
98 
62 
60 
58 
90 
96 
94 
72 
62 
81 
76 
79 
78 
74 
95 


40 
44 

49 
45 

44 

49 
29 
42 
41 
60 
40 
41 
44 
84 
44 
82 
86 
80 
46 
46 
41 
85 
88 
46 
60 
39 
44 
50 
46 
42 
44 
48 
48 
41 
44 
40 
46 
46 
46 
46 
20 
52 
26 
42 
80 
40 
84 
50 
30 
46 
23 
56 
fO 
42 
40 
22 
39 
48 
86 
80 
46 
45 


May. 


o 
100 
80 
90 
86 
88 
91 
82 
79 
86 
100 
88 
92 
72 
90 
98 
74 


90 
94 
92 
88 
92 
90 
76 
76 
88 
85 
80 
88 
81 
80 
94 
80 
90 
82 
88 
91 
00 
94 
60 
94 
82 
(»> 


92 
108 
74 
90 
72 
98 
98 
96 
84 
78 
92 
95 
90 
97 
86 
98 


o 

60 
60 
51 
64 
50 
60 
30 
62 
47 
57 
45 
48 
49 
85 
56 
82 
50 
86 
40 
50 
60 
81 
50 
48 
50 
86 
53 
56 
52 
55 
48 
50 
48 
61 
60 
50 
53 
50 
52 
50 
80 
50 
32 

(») 
35 
48 
50 
66 
85 
56 
32 
51 
58 
58 
50 
82 
44 
58 
40 
44 
66 


Max. 


o 

116 
80 
94 
80 
96 
95 
90 
70 
94 

110 

102 
87 
76 

100 
98 
88 
80 
94 

Si 
82 

85 

100 

100 

96 

90 

84 

90 

89 

78 

(») 
80 
74 

102 
82 
64 
88 
82 
96 
84 
88 
60 
98 
90 

100 
81 
84 
93 

118 
88 
97 
81 

109 

100 
94 
94 
82 

104 
92 

107 
99 
94 
0) 


Mia, 


o 

72 
52 
62 
56 
48 
50 
40 
56 
52 
68 
51 
51 
54 
50 
54 
44 
54 
46 

(') 
52 
47 
45 
50 
53 
57 
44 
57 
57 
56 

(») 
52 
54 
64 
53 
54 
50 
55 
56 
54 
56 
32 
56 
45 
50 
47 
48 
54 
67 
88 
56 
42 
70 


53 

50    ' 
34    ' 
58 
56 

7m      I 


68 


1  No  record. 


1  Record  incomplete* 
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ttaUone  on  the  Central  Pacific  and  Southern  Pacific  Railroad*,  ^c— Continued. 


XToYember. 


48 
45 
87 
80 
42 
44 


80 
48 
40 


78 

88 

58 

24 

78 

40 

(') 

(») 

80 

88 

75 

20 

83 

84 

00 

20 

80 

87 

00 

20 

78 

84 

04 

18 

70 

60 

•84 

88 

70 

85 

08 

20 

00 

14 

80 

20 

02 

84 

70 

80 

07 

12 

70 

87 

87 

49 

December. 


00 
80 
84 
80 
70 

(») 
00 
07 


84 
05 
08 
52 
72 
58 
80 
50 
70 
72 
08 
40 
78 
74 
00 
57 
04 
05 
72 
82 
72 
04 
72 
74 
70 
70 
00 
88 
05 
70 
54 
70 
58 
02 
08 
78 
47 
80 
42 
70 
58 
75 
72 
80 
02 
50 
70 
05 
70 
57 
71 


Kin. 


80 
82 
20 
24 
24 
25 

<*) 
20 
18 


20 
80 
32 
10 
82 

—14 
25 

—20 
85 
24 
20 

—  0 
80 
20 
28 
10 
25 
80 
20 
81 
80 
28 
80 
84 
22 
20 
82 
82 
80 
20 

8 
80 

—  5 
22 
18 
18 

0 

80 

—18 

25 

—  7 
80 
84 
20 

Zero. 

—14 
23 
26 
26 

Zero. 
20 
48 


Annual 
range. 


o 

101 
64 
78 


55 


85 
07 
44 

180 
84 

114 
63 

180 


70 

"io" 

86 

itt 

"n 

62 


58 
88 
50 
74 


78 
72 
83 
70 
78 


88 

84 

"92* 

114 

81 

"S" 
77 
01 

110 

112 
06 
84 
82 

132 


136 
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APPENDIX   22. 

Mean  of  ike  maximum  and  minimum  temperature*  (in  degree*  Fahrenheit)  at  ike  cotton-region 
station*  of  the  Signal  Service,  United  State*  Army,  for  the  month*  July  to  October,  1884, 
and  Mag  and  June,  1885. 

[These  means  are  obtained  by  dividing  the  sums  of  the  dally  readings  of  self-registering  th< 
ten  by  the  number  of  observations  taken— one  daily  at  6  p.  m.f  central  tine.} 


Stations. 


1881 


July. 


Min. 


August 


Max. 


Wilmington,  N.C.: 

Charlotte,  N.C 86.5 

Cberaw.ac 98.2 

Florence,  8.  C 91.2 

Goldaborough,  N.  C . .  89.0, 

Lumberton,  N.  C 90.4 

New-Borne,  N.  C 88.6 

Raleigh,  N.C 89.5 

SaUabiiry.N.C 92.3 

Wadesborough,  N.  0  91. 5 

Woldon,  N.CT 88.4 

Wilmington,  N.  C . . . .  87. 4 

Charleston,  8.  C. : 

Branch  ville,  8.  C 90.9 

Charleston,  8.  C 88.9 

HardeeviUe,S.C 98.7 

JaokBOnborough,aC .  *91. 8' 

Kingstree,S.C. ■92.1 

Saint  George's,  8.  C . .  98. 1 

8alnt  Matthew's,  a  C  91.4 

Yemaasee,aC 92.0 

Augusta,  Ga.: 

Allendale,  &  C 91. 0 

Athena,  Ga 9&0 

Augusta,  Ga 89.9 

BateabQrg, a  C '  9L8 

Blackville, a  C 93.9 

Camak.Ge 94.0 

Chester,  a  C 92.2 

Columbia,  S.C 90.4 

Greenwood,  8.  C 89.41 

Union  Point,  Ga 

Washington,  Ga 95.5 

WaynesDorougb,  Ga.  "96. 0 

8arannah,  Ga. : 

Albany,  Ga 9L5 

Allapaha,  Ga 91. 7 

Bainbridge,  Ga 90. 8 

Cedar Keys,  Fla 87.5 

Eastman, G* *82.8 

Fernandina,  Fla 91.6 

Fort  Gaines,  Ga 91.0 

Jesup.Ga 94.6 

Live  Oak,  Fla 94.3 

Millen.Ga 94.1 

Quitman,  Ga 92.6 

Savannah,  Ga 89.8 

Smithville,  Ga 94.1 

Tbomasrille,  Ga 89. 4 

Waldo,  Fla 89.2 

Way  Cross,  Ga 95.9 

Atlanta,  Ga. : 

Anderson,  a  C 93.8 

Atlanta,Ga 85.0 

CartersTiBe,Ga 91.7 

Columbus,  Ga «88.6J 

1  Twenty-two  days  only. 

'Thirty  days  only. 

*  Twenty-eight  days  only. 


o 

68.5 

67.8 

69.7 

71.5 

69.8 

69.2 

67.9 

63.8 

68.6 

68.1 

78.5 

71.9 
76.4 
7a  6 
•75.4 
•69.8 
68.8 
71.4 
70.8 

63.6 
69,7 
72.91 
70,4 
78.0 
60.6 
69,6 
69,6 
67.9 


Min. 


September. 


Max. 


Min. 


69.2 
•71.0 

78.2 
72.9 
72.6 
76.8 

(') 

71.7 

72.2 

71.3 

69.7 

69.2 

72.7 

76.0 

68.0 

72.8 

72.7 

70.9 

68.8 

7a  6 

67.9 

•89.2 


o 

84.6 
90.0 
90.6! 
86.5] 
88.8 
85.6 
86.2 
89.5 
88.8 
86.1 
84.6 

87.8 
85.2 

8a  6 

88.6 

•816 

89.9 

88.6 

89.0 

8&8 
92.2 
8&3 
89.7 
89.1 
92.8 
88.4 
88.0 
86.6 


66.6 
65.2 
68.0 
68.0 
66.9 
67.1 
66.4 
61.8 
65.9 
67.0 
70.5 

69.0 
72.7 
68.7 
71.8 
•67.8 
66.6 
68.9 
68.4 

61.9 
66.2 
7a  9 
67.8 
68.9 
6*6 
6&6 
68.0 
64.6 


93.4 
8*2 

91.1 

•88.4 

80.6 

88.1 

•94.8 

87.9 

90.0 

91.1 

92.0 

91.8 

•91.5 

•8a  2 

•6.0 

89.0 

00.7 

94.5 

91.4 

83.1 

88.9 

•014 


67.0 
50.2 

71.0 

■67.1 

70.2 

74.4 

<n 

72.8 
68.4 
69.7 
67.8 
68.0 
■68L4 

*7*i 

67.9 
69.2 
70.4 
72.6 

68.7 

67.6 

65.1 

•70.4 


8L9 
88.9 
88.9 
84.7 
83.6 
87.5 
85.1 
89.1 
86.6 
85.1 
83.9 

84.9 
88.1 
85.81 
•8*4 
•88.0 
65.8 
85.2 
85.7 

85.0 
■87.8 
85.8 
86.8 
85.6 
90.7 
86.  i 
•86.0 
86.0 


o 

64.4 
88.0 
63.1 
62.3 
60.8 
64.9 
6L1 
58.4 
62.2 
61.5 
67.6 

65.6 
71.7 
65.3 
462.8 
•62.1 
63.1 
64.9 
64.4 

64.8 
■6U 1 
68.2 
647 
63.9 
68.5 
62.8 
•64.2 
59.7 


98.8 
85.6 

9ao 

•87.7 
90.2 
6a  9 

•3a  7 
<■) 

saa 

87.6 


9 
87.9 
89.9 
88.1 
90.3 
88.2 

O 
90.5 


64.8 
518 

68.0 

•sao 

67.7 
78.6 

(f) 
68.8 

66.6 
•64.0 
63.4 
68.8 
70.4 
64.1 
67.4 

<*> 
68.2 


89.4     63.1 

83.6  6*1 

88.7  63.7 
•89.61  Hffl.  2 


October. 


Max. 


lOn. 


1885. 


May. 


Max. 


lOn. 


June. 


Min. 


7a  4 
183.1 
82.1 
88l6 
7a7 
7a  6 
7a  0 
81.3 
82.6 
77.7 
77.7 

8a4 
7a  0 
82.4 
88.7 

•88.6 
8L6 

•8L6 
8L1 

81.6 

sao 

8L8 
8L4 
81.7 
85.7 
83.1 
8L2 
60.8 


88.0 
8L5 

8*4 
•88.8 

85.5 

82.1 
•84.1 

80.8 

■sao 

82.4 
•85.6 

84.6 
■85.5 
7a  2 
85.6 
85.2 
85.9 
88.7 

62.6 

77.1 

81.0 

•84.8 


o 

57.8 
•5a  7 

5a8 

67.1 
54.8 
54.9 
•54.4 
49.6 
55.6 
52.2 
60.6 

58.8 
65.8 
5a6 
55.6 
«6L4 
56.1 

•5a  4 

54.6 

oai 

50.9 
61.2 

5a3 

5a8 
5ao 
5ai 
5a  6j 

sao 


57.2 

4a7 

69.7 

■5a  i 

5a4 

67.8 

to 
73.0 

■67.4 
59.9 

*5a6 

55.7 
■5a  6 
68.8 
54.1 
59.7 
63.8 
64.7 

5a  0 

59.5 

54.8 

•60.5 


o 

7a8 
sas 

816 

7a  2 

80.8 
79.9 
70.3 

8ao 

8L7 
7a  7 

mo 

82.8 
70.0 
84.6 
77.4 

•82.7 
84.9 

■83.2 
818 

82.9 
84.6 
83.0 
82.8 
82.8 
84.2 
82.8 

sao 
sas 

•77.5 
88.6 
8a8 

84.8 
•80.6 
816 
8L7 
88.9 

8ai 

84.61 
85.0 

sao 

85.5 
8a  4 
80.9 
87.7 
83.3 
87.1 
83.6 

83.2 

74.8 

77.1 

«7a5! 


o 

5a  51 

5X8 

sa9 
5a  o 
sa  8 

57.8 

.sa3 

•41.7 
49.3 

sas 

82.9 

60.0 
68L4 

sa7 

55.1 
•57.8 

55.7 

■sao 
sa« 

sas 
sa4 

sas 
•6a  4i 

5a<i 

58.8 

sao 

60.2 
67. 7 
154.9 

5*4 
sai 


sai 

•67.8 

sai 
sao 
sao 

•7.4 
59.9 

sas, 
sas 

69,6 
61.8 

sasi 

6L8 
6L8. 

sa  s 

61. 9! 
55.2 

sao 
sas 

•sas 


o 

84.81 
8*3i 
8&7 

sai 

sa? 

87.1 
8*8 

oa  7 
9ao 

M.8 
84.6 


sas 
sas 

sa  7 
8&9 

91.4 

sai 

8918 

89.2 
94.2 
9Lu 
91.4 
8919 
82.0 
98.3 
8U0 
69.0 

sa7 

91.7 
91.4 

91.7 
•90.8 
90  5 
87.5 
91.8 

sas 

98.4 
•92.7 

92.01 

92.1 
94,1 
80.7 

sai 
sas 

91.9 
91.6 

92.4 

84.0 
•00,3 
0 


o 

67.4 
•8.4 

sai 
sas 

sai 

63.4 

sas 

5L8 
5*2 

«ao 
sao 

sas 

78.8 

sai 
cas 
sao 

64.3 

sai 

0)7.8 

sas 

sas 

•A7 
87.2 


85,2 
6)9.0 

sas 

67.0 
•3.8 
•7.8 

sas 

714 

•87.9 

7U  8 

715 

sas 

71S 

sat 
•sas 


S7.S 

sas 

718 

sas 

•a  2 

7a  7 

70.4 

sas 
sas 
sa7 
•sas 


•Twenty-seven  days  only. 
•Twenty-six  daya  only. 
*  Twenty-nine  days  only. 


■No  record. 

•Twenty-flve  daya  only. 
•  Twenty-three  daya  only. 
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Mm*  of  the  maximum  and  minimum  temperatures  at  the  cotton-rtgio*  stations  of  the  Signal 

Service,  «fo. — Continued. 


Stations. 


Atlanta,  G*,— Continued : 

Dal  ton,  Ga 

Gainesville,  Ga 

Greenville,  &  C 

Griffin,  Ga 

Macon,  Ga 

Newnan,Ga      

Spartanburg,  8.0... 


Went  Point  Ga.... >. 
Montgomery,  Ala. : 

Birmingham,  Ala 

Calera,  Ala 

EoJaula,  Ala 

Pott  Deposit,  Ala  ... 

Greenville,  Ala 

Marion.  Ala 

Montgomery,  Ala 

Opelisa,  Ala 

nae  Apple,  Ala 

Sehna,AU 

Mobile,  Ala.: 

Aberdeen,  Mi* 

Columbus,  Miaa 

£vergreen,  Ala 

Livingston,  Ala 

Macon,  Mbs 

Meridian,  Miss.... 

Mobile,  Ala 

Okoleae,  MJm 

Waynesborough,  Mia* 
If ew  Orleans,  La* : 

Alexandria,  La 

Amite  City,  La 

Brookhaven,  Mias    . 

Cbeneyville,  La 

Conahatta  Chute,  La 

Hasleburst,  Mias... 

Lafarette,  La  ...  . 

Miadeu.  L* 

Ketches,  Miss 

Natchitoches,  La... 

Hew  Orleans,  La... 

Opekmsas,  La 

Bare  vepor  t,  La. ..... 

Whiteville,  L* 

Galveston,  Tex. : 

Austin,  Tex 

Beaumont,  Tex 

Belton.  Tex 

Columbia,  Tex 

Corsioana,  Tex 

Cuero,  Tex 

Dallas,  Tex    

Galveston,  Tex 

Heeroe,  Tex 

Hempstead,  Tex 

Houston,  Tex  

Hunteville,  Tex 

Loogview,  Tex 

Lading,  Tex 

Orange,  Tex 

Palestine,  Tex 

Ban  Antonio,  Tex — 

Sour  Lake,  Tex 

Tyler,  Tex 

w  soo,  Tex 

Weatherford,  Tex  . . . 


>  Twenty-nine  dsys  only. 
'Thirty  days  only. 
das 


lys  only. 
♦Twenty-eight  days  only. 
•Twenty -Ave  days  only. 


•No  record. 

'Twenty-four  days  only. 
'Observations  discontinued. 
•Twenty  days  only. 
u  Beoora  incomplete. 


"  Seventeen  days  only. 
'•Eighteen  days  only. 
"  Twenty-six  days  only. 
M  Twenty-three  days  only. 
»  Sixteen  days  only. 
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Meam  of  tfte  maximwmand  ntinimwm  temperature*  at  ike  cotton-region  station*  of  ike  Signal 

Service,  <fe.— Continued. 


1884. 


July. 


Vtoksburg.  Miss. : 

Edwards,  Miss 

Jaokson,  MiM 

Lake,  Miss 

Monroe,  La 

Vicksburg,  Miss  .... 
Little  Book,  Ark.: 

Arkansas  City,  Ark . 

Brmkley.  Ark 

Devall's  Bluff;  Ark.. 

Fort  Smith,  Ark  .... 

Helen*.  Ark 

Keusett,Ark 

Little  Rock,  Ark... 

Madison,  Ark 

Magnolia,  Ark 

Malvern,  Ark 

MonttoeUo,  Ark...  . 

Newport,  Ark 

Paris,  Tex 

Pine  Bluff  Ark 

Prescott.  Ark        

RasseUville,  Ark 

Tezarkana,  Ark 

Memphis,  Tenn. : 

Batesville.  Miss 

Bolivar,  Tenn 

Brownsville,  Tenn.. 

Corinth,  Miss 

Covington,  Tenn  . . . 

Decatur,  Ala 

Dyersburg,  Tenn  . . 

Grand  Junction, Tenn 

Uienada,  Miss 

Hernando.  Miss 

Holly  Springs,  Miss . 

Memphis,  Tenn 

Milan. Tenn    

Nashville.  Tenn 

Oxford,  Mint 

Paris,  Tenn 

Soottaborough,'Ala. . 

Tuscumbin,  Ala 

Withe,  Tenn 


Min. 


o 
93.0 
86.5 
18.0 
88.0 
83.7 

84.8 
88.1 

•81.0 
86.7 
91.1 
88.41 
93.3 

•87.0 
88.7 
98.1 

•88.7 

•93.9 
88.2 
83.8 

•87.5 

>*93.6 

85.5 

85.3 
88.8 
91.3 
92.2 
92.9 
92.8 

•93.4 
90.3 

"93.4 
95.9 
90.0 
90.9 
93.1 
87.2 
92.1 
88.8 
89.3 
90.3 
(•) 


Max. 


e 

78.7 
72.1 
68.7 
74,8 
74.8 

78.6 
'»> 

•88. 81 
72.1 
71.5 
68.0 
72.8 

•89.0 
74.2 

7a  8 

'•72.1 

•68.6 

71.5 

75.6 

ML  2 

H64.7 

65.2 

71.0 
7a  3 
70.2 
68.3 
89.4 
69.0 

•6&2 
68.9 

"70. 5 
65.8 
70  5 
73.9 
6&3 
70.4 
6E7 
67.5 
66.9 
68.2 
(•) 


o 

8L4 

•91.1 

•90.0 

90.8 

90.5 

•88.1 

92.3 

•88.0 

80.1 

88.5 

89.5 

88.8 

84.6 

89.0 

91.7 

•9L1 

89.4 

93.5 

88.8 

"91.6 

•91.2 

92.3 

92.4 
87.8 
88.5 
89.1 
88.7 
89.5 
89.8 
8a  6 
•89.7 
93.7 
87.1 
86.9 
88  8 
85.8 
8&1 
87.1 
87.5 
8a  6 
92.9 


m«. 


Max. 


o 

70.2 

•85.1 

•65.3 

88.4 

69.8 

•68.5 

(») 

•84.61 
68.0 
67.2 
68.7 
6&4 
64.7 
74.0 
67.4 

■65.4 
52.6 
66.6 
75.0 
56.1 

■68.4 
61.0 

C6.7 
65.0 
66.3 
65.5 
63.6 
65.1 
62.7 
64.1 
•68.2 
62.3 
67.4 
7ft  4 
68.6 
68.5 
61.2 
62.6 
68.8 
64.7 
68.7 


m«. 


o 

98.2 
92.2 
8a  6 

oa  1 

89.9 

•87.1' 

486.4 

•88.6 

92.2 

84.2 

87.7; 

88.5 

f»> 

92.0 

8a  2 

"90.6 

87.4 

91.7- 

89.6 

9a5 

sa  0, 

90.7 

i 

91.8 

S° 

87.8 

89.6 
87.9 
89.7 
87.9 
8a  3 
•90. 1 1 
•91.8, 
85.0 
86.8 
87.6 
84.8 
87.4 
86.  I1 

ea  0 

8a  9 

92.5 

l 


o 

68.81 
6JL7 
68.7 
68.3 

7a  0 

•68.7 

£} 
•63.7 

68.4 

64.9 

63.4 

67.6 

0) 
71.2 
63.7 
"66.3 
52.1 
67.6 
70.3 
56.8 
68L7 
61.9 

66.4 

64.9 
66.1 
64.2 
63.2 
63.3 
63.8 
64  6 
•84.3 
•61.7 
67.0 
69.2 
63.9 
65.3 
66.4 
62.5 
61.1 
62.9 
68.0 


Max. 


Min. 


o 

82.4 

80.6 

82.1 

•88.5 

sa  8 

<•> 
«7a6 

7a  4| 
7a  8 

74.3 
76.0 
75.8 
75,6 
8a  5 
82.7 
•77.6 
•74.4 

»> 

5,31 
77.6 
<•) 
7&0 


fi 


81.6| 
<•> 

7a 

80.2 
77.6 
80.5 
7a  2 
■79.0 
80.3 
80.2 
77.4 
75.5 
77.0 
76.8 
7a  8 
75.5 
80.1 
81.1 
81.7 


o 

sa  8 

57.6 

52.8 

■67.4 

6L0 


May. 


8 


6L4 
55.0 
65.8 

52.0 
57.6 
53.4 
62.6 

5a  2 

•64.6 
•42.8 

43.7 

(•> 

48.0 


fl 


54.8 

(•) 

53.61 

63.5 

53.3 
55.0 
62.2 
■54.6 
63.6 
56.0 
57.1 
6a  6 
53.2 
56.7 
56.4 
6L8 
63.0 
54.7 
52.9 


o 
83.2 
84.2 
82.3 
80.1 
•81. 21 

«.9 
7a  2 
7&  8 
8a  2 

T3.1 
77.9 
83.0 
83.8 
82.0 

■79.8 

•eUl 
80.1 
7a  91 


Min. 


o 
61.21 

sa  2 

54.2 

60.9 

•6X5 

(*) 

56.6 

52.8 

56.7 

67.1 

•sa7 
tai 

53.6 

6ao 

•51.8 

•57.0 

•57.4 

63.0 

51.1 


•61.1*49.6 


75,8 
8L9 

-81.0 
7a  6 
7a  2 
80.1 

7ai 

80.4 
7a  3 
77.3 
84.6 
82.9 
77.9 
77.6 
8a  7 
76.1 
7a  4 
•58.4 
•77.7 
77.9 
7a  9 


56.6 
45.8 

6a4 
64.7 
67.0 
54.2 
55.7 
54.8 
55.2 
56.4 
62.1 
56.8 
69.3 
6a7 
56.1 
67.8 
5a  6 
H7.9 
•55.8 
64.6 
64.1 


92.91 

94.1 

92.9 

91.2 

9L6| 

« 

91.61 

89.5 

8as 

9L6 
88.1 
89.0 
9L5i 
93.7 
94,4 
92.1 
93.5 
9a  4, 

9a  i 

93. 41 
«9a9! 

8a  9. 

83.  sj 
87.0 

sail 
sa  2 

sa  4. 

91.9; 

«&a3 
sa  3 

93.2; 
94.0 
89.1, 

ea  o! 

92.  If 
84.3; 
9a  7! 
87.4' 
87.3 
90. 1| 
89.8 


7L0 
83.4 
588 
7a  3 
74.2 

(•) 

6*2 

65,1 

67.9 

68.8 

67.2 

7L6 

65.6 

6a2 

66.9 
66,7 
67.6 
64.2 
65.9 
61.5 
•67.4 
67.1 

68.3 

oa9 

67.6 
67.9 
67.1 
65.7 
•663 
67.3 
5ft  2 
HO.  4 
7a  3 
70.7 
66.7 
6*5 
68.3 
57.1 
65.7 
65.6 
65.2 


lNo  record. 

■  Twenty-seven  days  only. 

•Thirty  days  only. 

•  Twenty-nine  days  otriy. 


•  Twenty -eight  days  only. 
•Becord  incomplete. 
*  *  Twenty-three  days  only. 


•Twenty-four  days  only. 
»•  Seventeen  days  only. 
"  Twenty-five  days  only. 
B  Nineteen  days  only. 
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APPENDIX   33- 

•  Fahrenheit)  at  7  a.  m 


■w  &g|(jua : 
Battport,  Mb  .. 
PortWlf*.. 
Mount  WMhJng 


Bow  Haven,  Conn. 

New  London.  Conn. 

Middle  A  tUnlioStatwi; 

Albanv.N.  Y 

New  York  Cllv... 
Philadelphia  Pb__ 
Atlantic  Cilj-.S.J. 

Capofiay.NT'j  .' ..' 
Bendy  Hook.  N.  J.. 

Baltimore,  Hd 

WMbinjEton  City  .. 
Capo  Henry   V  a... 

fet'^  *."."": 

South  Atlui tic  StatM: 

Charlotte,  N.C  .... 

Kitty  Dawk,  N.  C  . 

Smltnville,  N.C... 

Wilmington,  N.  C  . 

Charleston.  &.C.. 

Anjnuyto.  Oa 

Savannah.  Ob 

Jacksonville,  Fla  . 
Florida  Peoininla: 

Co-lar  Ko>«.  Fla... 

KerWesLFla..... 
E„«  on  (iulf  Slate.: 

Atlanta, Qa 

Pcuoii tola.  Fla 

Montuomery,  Ala. 

Vlck.bu.ru,  Mia... . 

Bow  (Meant,  La.. 
W«'ernGulfStaUn. 

fth'pvonnrt.  La 

LlilloKMfcArk.. 

Oalvcston,  Tel    ... 

Indianola.  Tei 

Rio  Grande  Valley  t 

Brownaville.Tei.. 
Ohio   Valley  and   Ten- 

Chattanooga,  Term 
KnoxTille,  Tcun - 

Memphis,  Tenn 

Baahvillo, Tenn  ... 
LouiBVllle,  Kj-  .... 
Indianapolis,  Ind  .. 
Cincinnati,  Ohio... 
Columbia,  Onto... 

Plltabnrn.Pa 

Lower  LakNi 

Bnttalo.N.Y 

Oswego,  B.  Y 

Erie,  Pa 

Cleveland,  Ohio. -- 

Toledo,  Ohio 

Detroit.  Minn 


l\:% 


MS 

61.0 

05.6, 

82.4 
T5.a 

ST.  6 
70.8 

SKI 
65  1 

M.5 

n< 

55. '_ 

• 

4_>. '. 

ST.  0 

Kl 

Bsa 

M.g 

46.2 

42.0 

84.8 

31-  tS 

23  „ 

•m- 

28.V 

HO 

''IS.  0  31.  5V-  B  BS.  4 


r  i 

1.1I.8IS 


8.5IU.2  a.oii.4 


B  45  4  51.  ft  44.0 

-."sisau.usi; 

22.4  IB,  *35.  03S.fi  X<  fi 

4i.o;i:t.s'sfl.ft.w.ft 

42.B54.4B3.354.I 
417  65.  BSD.  4  S3.  4 

3,45.057 


I.  :>  41.  B  35.  0  43.  8  Si  3  J5  B  S3.  6«S.  I  57.  3 
13+4.B3B.4«.7,;*J  0*8.  0  57  .  7  70.3OU .  I) 


IIS  547.341.848  IJ  .78.  .1 ;."-] .  3  60  K7,'..na   1 
J6  141  0  4(1.  I  48.  4. '.!!.»' lit.  7. 10."  71S.  :!IH.  0 

4:i.  7  a*.  1 15.4  ;;i.  '/;■<(.  I)  .V.  o  6v.  :!7u.  4  <r.'.  * 
1  (I,  7  IW.  H  I  I.  0  50. 1  63.  4  54.  0  6.1.  0  76.  0  64  U 

„..».,„.„.pt.|cr .,...«... 

J).  B  ST.  1  40.  I  52.  (M.2ST.113.  ST*.  5  66.  8 


,|»5,a«S.«..»i|».,|«;,I7:. 

ft  50.  5:52.  7  Si  l|(7.  5.80.  4  93.  3  7i  9  68.  I 

0  87.4(11.  004.1  73  1  60.  7  7i>.  3  73  J  7;.  I 
S  00.0  57   618.0  73   7  04.  l>  CIS.  5  HI.  3  71.  O 

1  66.1  59.050  6  v:i.  II  Wi.  5  fid.  H  .tl    1  71.4 

B657  38.  859.4  74.  7  Si  5  87. 1,81.0  7i  « 

2  .->().  SlM.  ?M.  li  6».  (I  62.  5  64.  T7T    1  On  ft 

-  «»'  1J63.B  67!  l|».  5  6»!  8  71  2  60.  575  5 

.  oW  780.  In  3  7i.  e  bs.  1 7B.  t 

1  64.  367.  3  58.  5  65.  0  76.  6  66.  0 
,«SL1«  7  55  0  60.1  75.  B  61.  S 
.  856.  &!08.  0.61.  605.  57T.  2  U.  I 
.  5  53.  566.  5  68.7  *3.  1  TT.06T.  5 
.  B.50.  B  62.  0,55.  3  61.  3  71. 1  86-  3 
.  7  49.  6,38.  0|5L  2  5K  B  70.  J  62.  5 

'.  ol  4A  S  57.  ft  48.  S  58. 2  72. 6  Ott  T. 

LX        i   J     i    1 

8  ST.  2  43.  7-JO.  I  50.  8  5T.  3  51  « 
6  30,6  44.  5  41.6  Si  158  t  54.  «. 
.  4  1L  6  46.  T  12.  8;5il  61.  1  56  * 
''"  M7.  4  43.8  54.6  62.  4  57.  *! 

'it.oi&isa.Bion.its.a. 


..  _     82  2  31.  B;  40. 2  85       _  . 
28.0      34.5|     30,  6  U.  0|  38.  B  33.  ft.IL  1,5  L  8 
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APPENDIX  23. 

stations  of  the  Signal  Service,  United  States  Army,  for  each  month  of  the  year.    (Computed 
to  December  31,  1884.) 


Jane. 


e 
t-  i 


s 

Or 


0    i  O 

54.8  62.1 

61.8  71.1 

42.5  47.7 

63.4  7L5 

64.2  73.5 

618  70. 


67.0 
64.0 
67.2 
65.5 
6M 
66.4 
66  1 
69.  > 
68.7 
70.8 
71.  u 
73.0 
I 

710 
71.4 
74.6 
7a  4 
77.0 
73.2 
77.3 
78.7 


70.7 
69.7 
72.4 
74.  J 
79.9 
80.4 
7R  7 


a 

d 


51. 
62. 


July. 


6 


s 
A 


o    I 

59.1 
06.3 


42.7  44.8 


62.4 
62.9 
3 


262. 


66.0 
75.9 
49.9 


67.1  25.6 

08.2  70.8 
00.2  74.7 


76.660.6  70.4 

74.1 

7a  4 


81. 
81. 


65. 
6e>. 
64. 
63. 
66. 
66. 
70. 
60. 
70. 
71. 
71. 


09.3 
70.9 
70.f 


82.373. 
78.3  70. 
81.575. 
81574. 
84.577. 
86.876. 
84077. 
Bo.  6  77. 

7*13  84.97a 
82.4  87.680. 


71.  t 
71.7 
70.8 
9  73.0 
9  71.5 
3  74.8 
073.9 
6  76.8 
I  ' 
9  74.9 
870.0 
0  7a  2 
2  77.0 
179.0 
2  7a  4 
6  80.5 
2  80.0 

:      I 

8  80.7 
983.7 


71.0  gt.373.873.51 

77.1  84. 2  77. 9  7a  2 
73.8  86.87a875.9 

74.0  8a 277. 4 76. 5 
7a.  4  *5. 179. 8 80.1 

I         I 

74.1  89.479.270.3 
72.0  84. 9,7a  8  74.1 
79.8  bO  2  81. 218X2 
78.5  80.^80.5(79.7 

78.2  83.08L07&8 


70.0 
67.7 
72.2 
71  4 

69.  M 

68.2 
69  0 
66.0 
65.0; 

I 


82.072.4  72.1 
81. 0i7l.  0  09. 8 

83.8,74.9  74.4 


83.5 

80.3 


738  72-6 
72.0  72.2 


7a  070. 7  70.0 
79  872.5,71.0 
77. 3  69. 2  6&  4 

78.8168.066.6 


6L1 
61.5 
64.7 
63.9 

08.0 


67.802.305.4 
67. 6  02. 0  Oft.  0 

70004  sea 4 

71.  m  7  67. 2 
74.307.709.0 


71.7 
71.9 
73.8 
74.9 
79.0 
611  73.  fl'Oa  3,05.91  7&  1 


79.2 
7a  2 
81.7 
77.3 
75.5 
77.9 
7*.  8 
83.5 
84.2 
82.8 
85.6 
84.71 

86.0 
80.7 
85.1 
85.2 
87.  C 
89.9 
88.6 
88  4 

86.5 
89.4 

85,0 
85.6 
89.0 
897 
87.1 

91.9 
86.9 
87.9 
83L4 

89.9 


85.5 

82.6 
85.7 
85.7 
84.0 
81.9 
83.4 
81.4 
81.7 


B 

A 


August. 


A 


50.359.2 
60.005.1 
45.4  45.1 


07. 0  05. 6 
07.805.8 
67.3.07.5 


70.107.91 
7C.  3  67. 8 
72. 8,70. 0 
70. 0  60. 5 
09.  5  70. 2 
72. 6,70. 7 

72. 469. 5 
74.1 170.2 
72. 8  69. 3 
74  173.4 
74.7,71.0 

75. 1 74. 6 

77.3  71.8! 
7a  4  74. 6 
7a  7  7a  7 

77.4  74.7 


80. 
79. 
80. 
79. 


60. 978. 6 
82.88*3: 


4  77.11 
4  73.8 
677.8 
5,7a  3 


77.1:70.71 
79. 3  7a  5, 
79. 1 73. 8 
7a  7,73. 4 
8L87a7: 

8L07B.9 
79. 1172. 3 


82.8 
8L4 


80.5 
7a7 


8L67a7 


7&  0 

72.8 

77.4 

70.2 

75.8 

73. 

70.1 

72.6 

70.0 


07.1 


oas 

09  1 


70.3 
08.0 
73.4 
71.2 
69.5 
9 
69.6 
66.0 
04.6 


507 


04.7 


6T.665.4 


07.0 
65.1 


7l.3;6a6 


a 

p. 

CO 


a 

d 


September. 


o    |   o 

07.057.3 
74.966.0 
50.4  46  3 
I  I 
75. 0  05. 9, 
7a  2  60. 5 


o 

54.4 

58.8 
41.2 

00.0 
00.7 
73.90a4i  02.6 


01.9 
63.4 
64.5 
66.2 
06.6 
67.6 
65.7 
06.3 
04.3 
70.4 
05.5 
09.6 

05.2 
71.5 
71.5 
70.6 
73.0 


a 

d 


78. 7,69. 3 
77. 4'69.  5 
80.0,71. 1, 
75. 5.69. 9 
74. 0  69. 0 


76.7 
77.8 
81.5 
82.6 
81.2 
8a  7 
81.9 


71.1 
71.0 
72.4 
71.2 
7a  6 
73.4 
73.6 


82.6  75  7 


79.8 
83.1 
83.7 
85.5 
87.4 
85.8 
86.3 

86.6 

8ai 

82.4 
85.4 
87.4 
89.8 
80.3 

91.0 
8a  2 
86.9 
87.2 


83.0 
83.8 
80.4 


74.4* 
77.5 
70.3 
79.1 1 
77.5 
78.5 
7a  8j 

79.7 
82.1 

74.4 
7a  9 
77.7 
77.7 
80.9 

79.8 
77.6 
82.6 
8L0 


6 

A 


o 

61.1 
67.9 
45.1 

09.4 
71.7 
69.9 

72.4 
7a  5 
76.4 
73.1 
71.4 
74.0 
74.1 
77.2 
7a  8 
78.7 
79.6 
79.2 


October. 


o       o 

6a  6,44. 7 
00. 3  47. 1 
41.629.0 


61.2 
62.0 


4a  1 
48.6 


02.7  51.3 

63.  5  4a  9 
65.  5  52.  3 


i    if. 


67.1 
07.0 
06.2 

oa7 

07.2 
68.2 
07.3 
71.0 
68.2 
70.4 


77.3 
7a  5 
79.2 
80.4 
81.81 
69.5  83.8 

72. 5  82. 2 

73. 6  83. 7 


68.9 
71.9 
73.9 
72.8 
75.6 


a 

a 


A 

A 


50.445.0 
60.649.2 
32. 1 29. 5 

57.149.8 
59  7  50. 7 
29. 3  52. 1 


75. 
80. 


53.2 
55.7 
5a  5 
58.0 
55.0 
54.9 
53.3 
61.5 
55.0 
60.0 

55.0 
63.3 
62.9 
62.0 
65.6 
73. 561. 5 
75.164.8 
75. 7|6a  9 


6a  951. 3 
01.7  54.7 
03. 950. 0 
62. 7,50. 9 
01. 35a  2 
64.359.6 
02.350.0 
00. 0  57. 9 
07. 2,56. 6 
09. 0  63. 4 
69. 5  58. 9 
09. 2,61. 9 

09. 2  60. 1 
09.20a8 
-7X805.8 
73. 7l©5. 2 

74. 7!ea  2 

77. 1 64. 4 
75.5  68.3 
78.370.6 


85.1'  78.370.1,  79.472.8 


89.880.3 


73.9 

71.8 
7a  9 


85. 3175. 7 
84.  OJ74. 6 
81. 872. 5 
82. 8  74. 7 
80.4  71.1 


81.9 

73.7 
72.9 
74.2 


69.6 

07.0 
67.4 
67.9 


oao 

72.7 
08.6 
68.2 
7a  1 


6&4 

05. 

77.5 

7a  i 


9  60, 


74.3 


86.3 

79.0 
83.1 
85.0 
84.4 
8a7 


84.7 
.3 

sai 
sai 


sa  2 


04.6 
02.9 
66.4 
64.7 
03.8 
0L1 
04.4 
60.8 
60.8  77.3 


79.5 
79.8 
80.1 
79.6 
78.6 
75  5 
77.3 
75.7 


60.3 
60.1 


69.1 

eao 


74. 8,6a  3 
77.»70.2 


69.  eiO&  01  7a  0109.81  00. 8 


61. 969. 4 


8L  177.6  82.4'7a3 


71. 2  5a  9, 
76.0,67.1 


74.4 


73.5 
77.9 

74.1 
71.5 
79.7 
7a  9 


62.6 
62.6 
69.6 

01.5 
59.8 
72.2 
71.2 


77.77L1 


0L1 
01.2 


70.7 
72.4 
7X4 


09.2 
07.9 
71.4 
70.0 

oas 

66.2 
69.5 
65.8 
65.5 

02.3 
02.4 
03.4 
63.7 
65.0 

ea 


57.0 
54.9 
59.7 
58.0 
5a7 
51.6 
55.2 
51.0 
51.0 

48.5 
48.3 
51.4 
50.  2 
50.5 
8 


8150. 


72.164.2 
77. 8  70. 6 
7a  2168. 3 
77.267.1 

78. 0  72.  I1 


77.1 
72.2 
77.6 


7a  4  74. 1 


81.7 


71.7 
72.4 

71.8 


eao 

64.4 
74.3 


7a  8 


02.0 
69.9 
64.1 

71.6;62.6 

67.  6  59. 5 

63.5 

06.2 

63.1 

04.6 


55.9 
55.6 

sa  7 

59.2 


55.8 
59.1 
55.2 
54. 

50.0 
50.4 
53.3 
53.3 
GO.  0  54. 0 
59.0to.6l 


November. 


a 


o 

84.8 
3a  5 
16  3 


a 

A 


sas 

44.8 

ia2 


36.645.3 
3a745.7 
39. 04a  7 


37.9 
39.9 
40.9 
41.3 
4L8 
45.3 


45.2 
47.5 
49.0 
49.2 

4a  8 

51.6 


A 

A 


ber. 


A 


B 
A 


o       •       o 
35.4  24.3  28.4 
3a  8  27. 7,  33.6 
17.2ia2'  11.5 


42. 4  4a  6 
42.1,50.8 
39. 6  51.  0 
49. 3  56. 1 

41.3  53.9 
47. 6  5a  3 

43. 5  5a  3 
51. 3|57. 2 
49.960.3 
49. 8  62. 4 
53. 5  63. 8 
47. 90?.  3 
52.865.1 

57. 4  68. 8 

I  ' 
00. 1  69. 5 
7a  8  78. 5 

I      ! 

46.4  57.5 
54. 0,65. 6 
48.162.6 
4a  8,61. 3 
57.0  65,4 


59.9 


43.8 
40.1 
44.3 
42.0 
41.6 
86.2 
40.4 
3a  2 
3&5 


70.4 


5a  0 
54.0 
55.2 
54.5 
51.2 
40.0 
50.1 
45.9 
47.0 


80.5 
37.1 
3a  4 

sa  2 

37.1 
87.6J48.6I 


41.5 
4a  0 
43.7 
4a  9 
44.6 


38.7  28.4  34.9 
39.527.8  34.9 
41.130.1   3a  5 


40.  0  2a  7 
42. 1 31. 3 

43. 6  32. 6 
43. 4  3a  1 

43. 3  3a  3 
47. 2  3a  5 

44.4  33.0 
44.934.3 
43. 1  31.  5 
51.040.3 
44. 4  34.  9 

50. 8  39. 9 

i 

48.4  37.7 

52.7  42.8 

53.5  44.3 
53.743.9 
57.0  48.2 
52. 34a  6 
57. 2|4a  7 
60.9,52.4 

i 

ea  i|5a  2 

74.7  09.2 


sa  4 

37.0 


a 

A 


o 

25.0 
29.0 
10.9 

30.3 
80.4 
32.3 

30.8 
3a  1 
39.1134.9 
39.  4  35. 1 
89  134.7 
4a  ft,3a  1 
38. 0  34. 7 

41.6  37.0 
40. 0  34.  5 
46.342.7 
45.  6  37.  7 
47. 9  4a  6 

48. 7,41. 9 
47. 9  44. 5 
5a  147. 5 

55. 7  47. 9 
57. 6|51. 5 
57.  2*47.  8 
00. 2]52. 7 
64. 4  56.  0 


50  0 
57.7 
53.4 

&a  8 

59.8 


47.160.0  5a  7 

45.156.6  49.8 

58.6  63.8  61.1 

5a 664. 8  01.0 


40.1 
50.6 
44.0 
45.7 
53.5 


63.3 
74.4 

60.8 
59.9 
5a  3 
56.9 
01.5 


4a  8  55.2 
40.0  49.9 
55.  I1  60.1 
53.7,  60.7 


03.1 


5a  6 


48.0 
45.0 
4a  8|38. 9 
47.2  37.0 


3a  3 
34.1 


60.8 


58.2 
70.6 

44.5 
54.0 
49.1 
50.5 
5a  1 

48.4 
44.4 
57.3 
5C0 

59.2 


45.2 
40.1 
48.8 


35.6 
2a9 
33.7 


40. 229. 9 
41. 1,31. 6 

87. 6*28. 9 
8a 728  5 
39. 8  30. 6 
88. 12a  5 
39  7  29.4 
89.629.6 


47.6 
45.3 
47.  b 
45.9 
41.4 
35.2 
40.7 
35.5 
37.6 

31.8 
32.0 
34.4 
32.4 
34.2 
8&9 


41.4 
37.5 
43.2 
40.3 
37.9 
31.3 

sa  1 

32. 0 
33.0 

29.5 
29.7 
31.9 
29.3 
31.0 
31.0 


142 


REPORT  OF  THE   CHIEF  SIGNAL   OFFICER. 


Mean  temperature  (in  degree*  Fahrenheit)  at  7  a.  ».  3  and  11  p*  «. 


Stations. 


Upper  Lakes: 

Alpena.  Mich 

Escanaba,  Mich . . 

Graud  Haven,  Mich. 

Marquette,  Mich . 

Port  Huron,  Mich. . 

Chicago,  111 

Milwaukee,  Wis.. 

Dulutu,  Minn...... 

Upper  Mississippi  Val- 

lav  • 

Saint  Paul, Minn... 

La  Crosse,  Wia 

Davenport,  Iowa . . . 

Dec  Moines,  Iowa.. 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  111  

Springfield,  III 

Saint  Louis,  Mo  . . . 
Missouri  Valley: 

Leavenworth,  Kans 

Omaha,  Nebr 

Yankton,  Dak 

Extreme  Northwest : 

Bismarck,  Dak 

Buford,  Fort,  Dak.. 
Northern  Slope: 

Benton,  Fort, Mont 

Cheyenne,  Wyo — 

North  Platte,  Nebr. 
Middle  Slope : 

Denver,  Colo 

Pike's  Peak,  Colo.. 

Dodge  City,  Kane.. 

Elliott  Fort,  Tex  .. 
Southern  Slope: 

Concho,  Fort,  Tex  . 

Stockton,  Fort,  Tex 
Southern  Plateau : 

El  Paso,  lex 

•  Apaehe,  Fort,  Ariz 

Grant,  Fort,  Ariz . 

Prcscott,  Ariz 

Middle  Plateau : 

Salt  Lake  City.Utah 
Northern  Plateau : 

Lewiston.  Idaho  . . 

Davton,  Wash .... 
North  Pacific  Coast: 

Olympia,  Wash  . . . 

Portland.  Oreg 

Middle  Pacific  Coast: 

Sacramento,  Cal. . 

San  Francisco,  Cal 
South  Pacific  Coast: 

Los  Angeles,  Cal. . 

San  Diego,  Cal.... 
Alaska  Stations: 

Saint  Michael's, 
Fort,  Alaska.... 


January. 


a 


o 
14.6 

9.8 
28.8 
18.7 
18.6 
22.1 
17.8 

5.4 


8.2 
11.6 
18.8 
15.6 
18.8 
20.7 
82.8 
25.1 
28.6 

22.0 
15.5 
10.2 

0.9 
0.8 

11.9 
20.1 
18.9 

23.4 

-  0.5 

19.9 

23.7 

35.2 
84.8 

34.1 
28.1 
84.1 
25.4 

24.5 

29.0 
28.2 

85.9 
87.3 

40.7 
46.8 

44.0 
47.0 


15 


i 


o 

22.7 
18  9 
27.7 
20.4 
25.3 
27.9 
23.4 
14.4 


18.8 
20.4 
26.9 
24.9 
28.  * 
28.6 
39.8 
81.2 
33.3 

81.8 
25.5 
22.4 

10.7 
1L3 

21.3 
82.1 
29.8 

88.0 

4.6 

36.2 

4L8 

62.6 
54.7 

53.1 
45.9 
49.8 
45.1 

32.1 

84.0 
35.2 

89.5 
4L8 

48.8 
51.1 

60.4 
60.0 


i 

p\ 


February. 


• 

16.6 
18.8 
24.7 
15.5 
20.6 
24.0 
20.5 
10.1 


12.8 
16.7 
23.1 
20.6 
19.4 
24.2 
85.5 
27.0 
29.4 

27.0 
20.7 
16.0 

4.4 
8.3 

14.7 
22.7 
19.8 

29.5 

1.3 

26.2 

29.8 

40.7 
40.3 

42.9 
32.5 
42.6 
33.0 

27.2 

81.8 
29.3 

88.0 
39.4 

46.3 
49.9 

60,6 
51.4 


I 


6.8      6,3      0.8 


a 

4 


o 

16.8 
11.0 
24.8 
13.7 
22.8 
25.8 
22.0 
9.8 


13.0 
17.1 
23.8 
20.4 
19.0 
25.8 
88.9 
80.2 
3L9 

26.3 


19.9 
13.1 

6.4 
3.8 

13.1 
19.3 

15.8 

22.8 

0.7 

22.4 

26.6 

40.3 
39.0 

89.8 
26.7 
37.7 
26.4 

25.4 

26.4 

24.0 

83.9 

34.8 

42.4 

46.8 

46.1 
48.1 


i 


o 

24.6 
22.0 
81.0 
22.4 
29.8 
88.4 
29.0 
20.2 


28.9 
27.5, 
38.8! 
81.3 
30.9 
85.5 
4&  1 
38.2 
40.4 

38.0 
30  4 
24.4 

17.5 
17.4 

26.0 
33.8 
33.9 

37.2 
6.5 

40.3 

45.8 

58.1 
60.0 

58.8 
48.7 
51.6 
45.9 

34.8 

34.2 

35.8 

89.4 
40.9 

51.7 
62.2 

61.6 
69.9 


L8 


a 

Pi 


ia9 


March. 


a 


19. 


a 

p. 


15.  Oil  6. 


i 


Aprfl. 


a 


23. 


28.0 
16.0 
25.1 
29. 6  31. 
26,3  27. 


28. 
19. 
25. 


16.7 


18.4 


o 

2129. 2 
8129.421. 
5  35. 2j31. 
4,28  2  23. 
8  32. 4'28. 
2  38.2|35. 
734.131. 
29.524. 


I  ° 
932. 
931. 
739. 
0  33. 
7  37. 
0  41. 


a 

Pi 


i 

Pi 


May. 


a 


I    o       o 

940.834. 
541.634. 
647.142. 
640.635. 
7  43.93a 


a 

0, 


a 


18.2  23. 

23. 6  25. 
29.130. 

25. 7  2a 

25. 3  27. 
30. 6  82. 
42.442. 


3X7 
85.8 

32,1 
25.4 

las 

9.8 
9.3 


35. 

3a 


34.2 
35.6 


28. 
31. 


38. 
33. 


4a  645. 
4a.  5  42. 
42.037. 


o       e 

16.9  53.547.1 
16.755.747.1 
'A  559.954.7 
♦7.8  53.247. 
50.  65a  7  50. 
154. 5  6a  95a 
651.557.453. 
45. 052. 4.47.  ft 


5  sa 

7,40. 9  52. 6147. 


4 

40. 5:35. 5'43. 4  55. 9>49  2 


34.5 
28,9 
23.5 

15.4 

15.8 


40. 1133. 
3a  &33. 

43. 4  37. 
52, 247. 9,53 


8  41. 
140. 
145. 


\ 


45. 1  39. 
47.642. 


6'47. 

04a 


47. 840. 

40. 8  31. 

35.9  29. 


2  51. 7  44. 8151. 5,6a  3,57. 5 
55.168.4  60.6 

sa  4J«a  5,61.1 

8.56. 4  48. 6l54. 8  68. 5  60. 0> 
54. 047. 5  54. 6 67.  9 5BL  4 
15&  070. 4*62.1 
7  «t.  2  74. 067.0 
5  57. 9  69.  8  63. 6 
4  58.972.564.1 


27.5 
29.6 


19.1>25.642.8 
23.225.5,42.3 
22. 7  27.0  4a  1 

28.930.948.0 

aOi  3.711.4 

29. 7  32. 6  52. 1 

34.136.4  56.8 


4a  7,47. 
46.645. 

48. 7  44. 
86.7  81. 
43.641. 
8a  6132. 


3  6a  6 

26a8 

i 

966.9 
6  6a2 
9  5a8 


46.7 
543.0 
0  38.0 


58.  R'51. 
64. 0  58. 
59. 252. 
#1.7154. 


20. 
20. 

31. 
30. 
34. 


61. 353. 2 
58  849.5 
52. 4  44. 


3L6 
30.6 


K31. 


46.3'37.4 


5a 

58 


053. 


071.163.7 
66&46L7 
367.6581 


47.  5  64. 2 


53- 


4a%37.944.763.R54, 


•1 


8 32. 3 52. 2 40. 9 42. 7 64.  352. 6 

559.34801 
266.257.2! 


637. 


3  49. 5  38  6,40. 
9  58  3.48  350. 


39. 
8 
40. 
44.2  44.3 


37.955.847.8 
8  9,17.712,3 


42.0 


54. 
54. 


83.5 
67.4 


9  51 3  77.  0|61. 
4  50.  3  7a  3,61. 


46  7  63,8 

17. 


58 


51.2  53 


7  2a  621. 0- 
2  71.3M0.1 


54.964.072.662.7 


55  3|51. 8i74. 8'62. 3  59. 3  84. 1 
42.  8  34.  9  64. 3  49. 0 
40.847.2  68  6  57.0 


28  934.5 

80. 8  37. 1 
27.585.2 


87.4 
883 


381 
40.7 


49. 
57. 
52. 7  42. 7  37. 7  60. 049. 


i 

48 1 3a  3 

I 
48344.3 
50. 9  41. 0 

47. 1  44. 7 

50. 2  47. 0 


62. 1  82.  ft**,  ft 
63.782.9(689 

I 

7t.3 

40.4  72,858  8| 


55.9  781 
743.5  69,3 


i 


42. 0  54. 2  47. 8  5a  064, 


48 
40. 


41. 
48 


0  57.352.2  48  968.0460.9 
55&2.47.94&767.OJ56.0 

652.749.7  44.15910:580 
0  58451048462.  W586 


48  1  47. 4  58  5  54. 4  50. 562. 2  57. 6  55  6  70. 1 164. 7 
50. 3  49. 4  55. 852. 2  50. 6  57. 9  53. 153- 062,0  5a  0 

i      •      ! 

55.653.972.359.4 

58  9,57.1 6*  daa  4 


61.7 
52.6 


47.  f 
50.4 


as 


81 


63. 0  53. 4 
68  6  54.2 


1L1 


18.1 


50. 
58 


6 


180 


687 
688 


20.422. 


9J2a 
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(  WoMktmgltm  lime)  at  itatio**  of  tkt  Signal  Atrvtce,  *o.— Continned. 


57.0    63 
57.4    B9.71 


ae.2i2.Tio.il 

78.8  71.dWLl 
7T.2flfc8|«M.O 

7a.  a'«L  f.  eo.  i 
7*.  i  a.  ost.  J 


71.  9   63.2  68.9  7 

71.81  M.CH.0  7 

aa.3  ei.iloai  o 

72.0  64.663.2  " 

72.4  «o!b«!:  .. 

70. a  silt  iv 


73.1*5.4 
71 1 B7.  i 


3    60.843,8!  60.746,9    27.814.8    BO.  2  ID  a    1 

"    " 9   Bfl.2W).8;87.B28.B   t 

(  28.3  34.2  30.2121.  0  2 


.442.1  49.845.2  2 


08.10.0 

rinx.n 


77.4'  7D.0OS.' 


84.4  70.8  71.8  i 


f7.7  7aa  so. 

«B.»iW«71.T  ««. 
84.  7(87.  4'M.  8!  85,  _ 
KLIti7Al-«-?   **■; 

77.flfla.iw"'  a. s 


(tt  5  68.  8  55.  1    SB. 

TB-  7  82.  4  SO.  71  80.8 
80.7  83.2  88.1    72.  ' 


68.6  63.8 17.4 
1717  59.87ZI 


S70.0   «  71710 


B2.246-! 
84.  2  40  4 

01.  8  46.  6 

68.  0  50.  G 
89.158.8 
86  7  51.4 
80.153.  4 

M5  50.ll 


60.0.61.2  8 
58.551.1  " 
82-4,54.! 

w.  v loo  a 

85.5J58. 

MISS, 
80.2  52. 
57.  MB. 


T' 

72.2  80.0  8 
38.  IS*.  3  * 

74.  8  85. 1 

75.  0  64. 1 

ml, 

79. 1187. 4 

71.  2,5*1  3 


1   78.7,85.8    43,9  85.7,  5 

6  79.488.0  4S.0U.G  5 
•  —.1,82.5  44. 718. 8  6 


6.40.  6i  B! 

1.44.81  SI 

41.0^1.  8'  4/ 

88.946.0  4: 
85  2  47.0  a 
80.8:42.4'  U 
25  840.1    « 

20.  0.82.  0    2. 


8  84.073.2  68.6  78.0 

87.  8175.  Tl  82.0  81.  3 
88.M78.1  81. 282.0 


11.41  59.2  49,  8    28.6  45, 
.7.4' 24.7 19.2     7.412.01    o.o.  uu,    H.jio.1 
6.8    04.082.4    29.048.1    IS.  4122.9    38.627. B 
""       "  0  18.228.fl  43.631.3 

1,  43.2jsa.7l  47.9187.  9  M.  1)42.8 


9   11.800.4   48.038.1  9 


Ws   64.6  58,9  80.1   S3. 154. 1  1L1U.I 


1    59.846.6  6. 

7    88.8  61.4  0 

<    57.893.  D  0 

1    84. 19B.  5  7 

9    65.1B6.8  0 

46.128.3  1 


8  69.2  00.0 

1  64.750.3 

I  90.048.0 

0  54.4  40.6 

0  SS.S40.fl 

4  52.54B.8 


28.  AM.  8    S 

3  42.2    8 


I 

.SOL' 


11.  o!57.  ■ 

«,U, 

61.4'ftS. 


10.8  17,6   18.7   1 8     1,1   6,8 
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APPENDIX  2  4. 

Mean  a.  ».,  p.  m.,  and  midnight  temperature,  in  degree*  Fahrenheit,  at  etattone  of  the 

mencement  of  observation 

[Observations  prior  to  August  24, 1872,  were  taken  at  7.85  a.  m.,  4.86  and  11.86  p.  m.  (Washington  time); 

November  1, 1870;  to  December  81, 1884,  at 


Stations. 


New  England: 

EkBtport,Me 

Portland,  Me  — 

Mt.Wash'ton,N.H. 

Boston,  Mass    ..   . 

Block  Island, R. I.. 

New  Haven,  Conn  . 

New  London,  Conn. 
Middle  Atlantic  States: 

Albany,  N.Y 

New  York  City... 

Philadelphia,  Fa.. 

AtlantioCitv.N.J. 

Barneeat  City,  N.J. 

Cape  May,  N.  J 

Sandy  Hook,  N.  J . . 

Del.  B'kwater,  Del . 

Baltimore,  Md 

Washington  City.. 

Cape  Henry,  Va  . . . 

Chinooteague,  Va. . 

Lynchburg,  Va .... 

Norfolk.  Va 

South  Atlantic  States: 

Charlotte, N. 0  .... 

Hatteras,N.C 

Kitty  Hawk,  N.C. 

Macon,  Fort,  N.C.. 

Smtthville,  N.  C  ... 

Wilmington,  N.C.. 

Charleston,  S.C.... 

Augusta,  G« 

Savannah.  Ga> 

Jacksonville,  Fla . . . 
Florida  Peninsula: 

Cedar  Keys,  Fla... 

Key  West,  Fla 

Sanforri.  Fla 

Eastern  Gulf  States : 

Atlanta,  Ga 

Pensaoola.  Fla 

Mobile,  Ala 

Montgomery,  Ala . . 

Vicksourg,  Miss . . 

New  Orleans,  La. . 
Western  Gulf  States : 

Shreveport,  La  ... . 

Fort  Smith,  Ark  . . . 

Little  Bock.  Ark... 

Galveston,  Tex  .... 

Indianola,  Tex 

Palestine,  Tex 

Rio  Grande  valley: 

Brownsville,  Tex  . . 

Rio  Grande  City, 

Tex 

Ohio  Valley  and  Ten- 
nessee: 

Chattanooga,  Tenn  • 

Knoxville/Tenn  ... 

Memphis,  Tenn 

Nashville, Tenn  ... 

Louisville,  Ky 


January. 


d 


17.0 
19.8 
4.6 
28.2 
28.1 
24.1 
26.4 

20.2 
27.1 
28.8 
29.8 
29.1 
31.8 
28.6 
83.2 
81.3 
29.4 
88.4 
81.6 
82.8 
88.7 

87.0 
42.3 
89.9 
41.6 
48.6 
42.6 
46.5 
4L7 
40.6 
80.4 

64.6 
07.7 
60.0 

89.6 
60.1 
46.8 
48.0 
42.8 
60.0 

40.6 
28.6 
37.8 
40.9 
49.2 
80.2 

63k  6 
60.9 


88.0 
83.0 
86.6 
34.0 
3L2 


i 

fS. 


o 
22.4 
27.8 

6.2 
80.2 
82.2 
81.6 
8L9 

26.6 
83.1 
34.8 
85.2 
34.2 
86.3 
83.1 
87.0 
37.9 
87.6 
42.8 
85.9 
42.5 
44.0 

46.5 
44.7 
44.3 
47.3 
6L0 
62.6 
53.6 
64.6 
67.6 
02.4 

62.4 
78.5 
09.8 

48.6 
58.6 
56.3 
54.8 
68.2 
59.0 

51.8 
88.0 
47.6 
55.4 
56.9 
47.6 

66.8 

65.2 


46.8 
43.0 
44.4 
43.7 
88.4 


3 


February. 


o 
19.2 
22.6 

5.2 
25.8 
80.0 
2&  9 
28.0 

22.7 
29.8 
80.8 
31\2 
80.4 
83.9 
80.2 
34.4 
84.0 
82.0 
40.0 
83.0 
35.6 
39.4 

40.8 
42.6 
41.1 
42.7 
40.2 
45.4 
48.9 
46.1 
50.8 
68.8 

67.6 
69.8 
62.1 

44.0 
58.5 
49.7 

ia  8 

47.6 
53.4 

46.4 
81.0 
42.2 
52.7 
52.8 
42.3 

57.0 

57.4 


42.8 
86.6 
40.0 
3&4 
84.8 


o 

20.1 
22.8 
6.2 
24.9 
31.4 
26.4 
27.0 

22.6 
28.6 
30.7 
31.5 
81.0 
83.4 
29.9 
86.0 
33.7 
32.1 
41.0 
36.8 
35.8 
89.8 

41.3 
47.0 
42.1 
46.3 
46.1 
45.1 
48.9 
446 
49.4 
58.1 

58.6 
69.5 
69.9 

43.5 
68.7 
49.8 
46.8 
46.7 
64.1 

46.8 
85.6 
43.4 
54.5 
54.8 
40.1 

67.9 

56.8 


4L6 
87.0 
39.8 
38.6 
84.9 


a 


o 

25.9 
80.8 
7.8 
82.9 
85.7 
34.2 
83.6 

29.9 
35.4 
88.5 
87.6 
36.5 
39.0 
85.7 
42.1 
42.1 
42.3 
4&  2 
42.7 
47.6 
48.3 

53.4 
51.5 
47.0 
54.6 
55.0 
56.2 
58.0 

59.4 
00.8 
65.5 

66.9 
75.5 
7a  9 

54.4 
63.6 
61.5 
60.1 
59.6 
64.0' 

6&1 
4a  0 
52.6 
60.0 
62.1 
55.6 

€9.4 

72.6 


62.1 
4&8 
60.2 
4a  3 
43.1 


9 


o 

22.0 
2a  7 

a2 

27.1 
32.8 
29.0 
29.0 

25.1 
30.9 
83.3 
38.1 
32.0 
35.5 
31.4 
37.3 
36.8 
34.9 
42.2 
3a  1 
39.3 
42.1 

46.3 
47.7 
4a  7 
4a  4 
49.4 
48.5 
52.3 
49.6 
53.8 
56.8 

61.6 
70.8 
69.6 

4a  9 
59.8 
54.0 
52.3 
52.8 
57.4 

51.4 
41.0 
4a  1 
57.0 
56.4 
60.4 


Maroh. 


8 

d 


B 


2a  0  31. 6 


29. 

9. 

31. 

83 

32. 
83.8 


29.6 
83.7 
35.8 

aai 

36.0 
37.9 
34.8 
37.8 
3a  4 
87.2 
[44. 8j 

3a  9 

89.5 
44.4 


37.8 
12.0 
3a  4 
38.8 
40.0 
39.0 

36.8 
41.1 
44.5 
42.8 
41.4 
42.9 
40.9 
43.5 
47.0 


s 


April. 


a 


2a  036.1 
31.540.6 


a 
d 


41. 
48. 


si 


May. 


a  j  a 
d    p. 


5 


10.119.2  22.6 


32. 8  41. 74a 
35.140.7  46. 
33. 7  43. 4 
34. 0  43. 9 


31. 
35. 
38. 
37. 
36. 
39. 

3a 

39. 
41. 


8a  0  4a  4  5L  544.1 
41. 2*2.6  50. 852.6 
20. 0  31. 6  3a  032. 7 


41.5  55.201.052.7 
41.3  50.655.0,50,0 


48.2 

50.1 

45.2 

53.244. 

53.34a 


842,2 
84a  8 
745.7 
2,44.7 
6  44. 8,4a 
645.9  51. 

5  43. 6150. 
845.8J51. 

6  48. 7  58. 
40.647.7;59 
46. 
40. 


43.0  5a 
42.5,5a 


42.95a 

45.  2  55. 

47.7,57. 

44.4  56. 
7<43.  5>7. 
2,47.  2  ML 
344.4:56. 
3  47.157. 

5t  3  6<l. 


3  63.5r54.5 
2  60.1:53.0 


1 52. 3  57. 
848.952. 
350.563. 
8  53. 1  61. 


45.8  58. 
147.  6  53. 
45. 6  52. 


47.9 
50.4 


55. 
50. 


50. 3  60. 


53.6 
49.2 
54.6 
57.8 


63. 
65. 
00. 
70. 


2  49.858. 
2  49. 2  53. 
046.952. 
5  50. 6  54. 

2  53. 5  57. 
7|5a  1  57. 

3  57.0  60. 

4  54.6  57. 
0  58. 3  62. 
2160.865. 

I 


26a 

55a 

0£7. 
261. 
665 
967. 
8  69. 

7  72. 

8  72. 
4  75. 

I 


50.2 
4  52.1 
4.47.8 
3l53. 7  62. 
953.6  64. 


2  65.656.0 
9  64. 4  5a  9 
809.25018 
360.6J54.0 

3  5U.  7  54. 3 
802.357.2 
U68  856.4 
6  63.  f>  58,1 
471.362.1 
6  72.201.2 
6  6a  0  61. 9 


59. 
62. 
5H.66&6 


9 


874.1163.2 
372.8,64.6 


57. 0'64. 
5a  5  64. 
52. 4  62. 
7  55. 2  65. 

3  59. 0J66. 

759.0:06. 

4  63. 0  70 
4  6L  3  67. 
364.2  71. 
b  65. 8  73. 


»7 


07a  3 


58-2 


6*6 


470.2kSL6 
0,68. «  61. 3 
4  73.105.5 
674.7,67.4 
975.6  66.5 


77.171.0 
81.109.4 
27a  7  71.0 
7  SO.  8  71.6 


9  64. 1 67. 0  75. 3  69. 3  72.  6  81. 
5  72. 2  75. 1 180. 6,75.  0  7a  7  88. 
8  65. 26a  2170.  U'67. 0  72. 4  88. 


60.4  68. 
71.877. 
63.07a 


47. 5  60. 2  5a  4  54. 8  07. 
57. 067. 4  61.0  64. 17& 
54. 7  6a  6  59. 062. 0  7a 
51. 0  65. 8  §7. 0  5a  3,72. 


2,60.2 
166.7 


63.6  7a 
70.379. 


52. 6  6a  55a  8  59.0 
5a  7  68.  862. 365.0 


51. 86a  5  5a  4:5a  8 


42.  9,59. 0  50. 2 
48.  2  59.  8  54. 2 
01. 1|67. 2!63. 3 
61.7  69.4164.2 
53.7 


73. 
74. 


965.169.6  81. 
5|63.067.  6  81. 
2  64.867.581. 
6a  172.68U. 


274.1 
677.8 
4  70.6 

0  6*2 
4  72.1 
772.0 
4  71.1 
0.7L4 
1(73.4 


Ml.  tfOO. 

69.4  64. 
67.  3>61. 


60.664.2 


62.862.8 


4a24& 

41.741. 

45.34a 

43.144.0 

89.1189. 


73. 5  64. 4  67. 6  81. 8*71. 6 
51. 8  67. 8  5a  6  60. 4  77.  4  6*  0 
56. 0  60.  662.  564. 1  77.  1  6* 9 
66. 373. 2.6a  673. 4  80. 6  75. 2 
60.  2  74. 6|6a  6178. 6  80. 3  74. 7 
5a  6171. 9,65. 0)64. 5  77. 6  6BL  6 


7&  6,67. 4  69. 8 

I 
80,96*707.7 


95& 


05a 

557 


.0 
56.2 


64a 


51  8 


47.8 

58.0 

49.1 

5I44.3 


5a  7 

50.5 


80.9 


8&27&4 


67.1 
«i.5 


55.7107. 
54.1|6a  7 
50. 


72,475.485.277.1 


sa2 

55.7 
.5 

sa 


260 


73.3 


u. 


02. 
60,1 

oai 


57a 


16L 


2{6L6i54.7taL6f78,9jea 


978.1 


9.6a  3 
?a  7  04.0 
77.2;6a0 

7177.167.2 
4 
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APPENDIX   24. 

Signal  Service,  United  States  Army,  for  each  month  of  the  year.    (Compiled  from  the  corn- 
to  December  31,  1884.) 

from  August  25, 1872,  to  November  1, 1879.  at  7.35  a.  m.,  4.35  and  11  p.  m.  {Washington  time) ;  and  from 
7  a.  m.,  3  and  11  p.  m.  (Washington  time).] 


Jane. 


August. 


S 

d 


74.9 

69.  r 

72.0 
79.9 
79.8 
72.« 

t 

79.2 
74.$' 

1 

I 

70.  ll 
611 2* 
73.* 
73.3 

70.7 


6.874.7 
881.7 


88.578.377.4 

85. 7.74. 9)72. 7 

84.91 

88.7 

«.  2f79. 9181 

85-6*77.6175.1 

I        i        , 
88.9>8Llj80.e 

9S.8j79.0p8l 

82.672.373.0 
81. 1(70.7716 
84.075  476.8 
83.774  1176.1 
81-  072. 7174.4 


91.1 
88.6 
87.5 
88.9 
88.4 
89.4 


o        o 

56. 459. 7 
66.165.2 
46.3,45.6 
67. 7  67. 5 
66.5  66.4 
69.468.0 
68.  069. 0 

67.3 
69.8 
70.4 
70.5 
71.4 
71.6 
70.3 
70.1 
71.4 

74. 5  70. 7 
74.874.7 
72.172.8 
76. 4  71. 8 
76. 4.75. 8 

77.0  71.7 
75. 7  76. 1 
75. 7  75. 3 

76. 0  75. 6 
78.976.4 
77. 4  75. 7 

80. 6  78. 0 

79. 1  75. 0 
79. 9  78. 4 
79. 2,79. 4 

80. 078. 8 
82.0  82.6 
79.2;77.4 

77.370.4 
79. 376. 5 
80.0  76.5 
79. 9  75. 1 
79. 4,75. 0 

81.2  78.8 

1 

80.8176.1 
77. 569. 1 

79.4  71.8 
83. 0  80. 7 

81.5  79.8 
80.172.2 


B    J  3 
p.  1  3 


65.  5  57. 2 
73. 7,65. 1 
50. 1 46.  2 
74. 6  66.  2 
72. 066. 9 
75.  8-67. 4 
73.967.1 

77.667.7 
77.170.1 
79.6  71.3 

75. 4170. 0 

74. 2  69. 2 

76. 3  71. 5 
77. 2,70. 8 
76. 6  70. 3 

81. 4 173. 1 
81.8  71.8 
79. 073. » 
75.171.7 
82. 5  72. 9 
81.  973. 9 


September. 


82. 0.74. 9 
80. 775. 3 
80. 2,74. 7 
81.  5  76.  0 
83. 7  77.  8 
83. 4  76.  2 
84.  8  79.  3 
86. 7  77. 1 
85.178.2 
85.8177.7 


86. 
87. 


6,79. 7 
8'8*>.  3 


87. 0  77. 0 


81. 874. 1 
85.4,78.9 
86. 679. 1 
87.278.1 
88.5  77.8 

86. 0  80. 6' 

90. 1  79. 7 
86. 2,74. 9 
85.5  76.8 
87. 782. 5' 
87. 8'fll.  1 
88. 3  7a  5 


90. 1:  82.2  78.7  89.581.1 


97.5  83.9 


86.0 
84.0 
87.0 
86.8 
85.1 


77.1 


10048  SIG* 


78. 6,70. 1 
74.068.9 
78.4  74.3 
77. 0i73. 1 
77.0.70  8 

10 


94  080.8 


82.973.4 
83. 2  72. 0 
86. 4  76. 7 
85.  6  75.  X 
83.  5  74. 7 


eft 


a    s 

p.    s 


o        o 

54. 5  59. 4 
57. 9  06. 1 

39. 5  42. 8 
60.0,07.7 
63.0  67.7 
61. 2  69. 6 
61.7J07.7 

59. 6  69. 8 
62. 6  70. 7 


62.8 
65.3 
65.7 
66.0 
64.5 
67.4 
63.9 
63.2 
70.4 
68.7 
64.2 
68.3 

64.8 
73.8 
70.7 
72.8 
71.4 
69.8 
72.8 
69.6 
72.  7 
75.0 

75.4 
81.3 

75.0 

65.5 
72.7 
71.6 
68.9 
68.5 


72.9 
71.0 
69.8 
71.6 
71.5 
74.0 
74.4 
75.5 
78.0 
73. 8 
76.4 
76.2 

77.0 
78.7 
76.6 
78.6 
79.1 
79.1 
80.5 
82.8 
80.7 
82.7 

85.1 
86.0 
83.0 

78.4 
83.1 
83.5 
83.6 
83.5 


75. 4' 82. 7 

68. 6,83.  5 
63.  f  '83. 3 
65. 5  80.  2 
76. 8  83. 0 
76.  2;83. 1 
68. 3184. 2 


74.9 
73.2 


64.0 
61.7 
65.5 
64.6 
62.8 


86.0 
91.3 


78.9 
78.0 
79.0 

78.6 

7a  7 


October. 


a 


o 

53.3  45.7 

58.8  47.5 
39.7  29.4 
59.  549. 3 
63.3153.2 
61. 5  50. 1 

60. 9  51. 4 

60. 8*47.  5 
63. 7|52. 3 
64.8.52.2 

65. 5 1 54.  8 
64. 7154. 8 
66.  9<56. 7 


65.6 
68.4 
66.1 
64.9 
69.8 
69.1 
65.9 
68.4 

68.3 
73.4 
71.0 
73.6 
73.2 
71.3 
75.0 
72.3 
74.1 
75.8 

78.3 
81.2 
75.7 

70.8 
76.0 
75.2 
73.9 
73.2 


54.3 
58.2 
53.5 
52.0 
61.2 
59.  3 
52.9 
57.8 

55.9 
66.1 
62.2 
64.7 
62.6 
59.7 
63.5 
58.2 
62.6 
60.5 

70.1 
77.3 
71.7 

58.3 
67.1 
62.5 
59.1 
59.4 


77. 1  67. 1 


72.9 
70.5 
71.1 
79.1 
78.5 
74.9 

78.0 

79.8 


59.1 
57.9 
59.7 
69.8 
69  4 
62.4 

71.1 

67.0 


68.557.8 
65. 8  50. 8 


69.7 
68.6 
67.6 


56.0 
54.4 
52.6 


a 


!    s~ 


O 

49.8 
55.0 
31.7 
57.0 
58.2 
59.1 
57.8 

56.9 
60.4 
62.6 
61.1 
59.9 
62.2 
60.8 
64.7 
64.0 
65.0 
66.8 


•d 

3 


o 
45.6 

4a  9 

29.6 
49.8 
54.3 
5L5 
51.8 

49.4 
54.2 
54.2 
55.5 
54.6 
58.0 
55.6 
59.4 
56.2 
54.7 
61.5 


64. 5  60. 1 
66. 8  55. 8 

66. 6  59. 4 


69.6 
70.5 


60.5 
66.1 


67.2162.5 
71.8|66.1 
70. 0  64. 8 
70. 8  62. 2 
72. 0  66. 1 
74. 0|61.  8 
72. 9,65. 7 
75.068.3 


79.4 

81.7 
80.4 


70.8 
77.8 
75.7 


72.8 
77.8 
72.4 


63.1 
70.6 
66.6 
74. 8164. 5 
74. 5  64. 0 
75. 7  69.  5 


75.1 
73.5 
72. 3 
76.1 
77.3 
76.1 

81.7 

84.1 


November. 


a 


o 

84.2 
85.7 
15.8 
36.6 
42.9 
37.5 
38.5 

36.3 

39.7 

39.9 

41. 

41.9 

44.3 

42.4 

45.0 

42.2 

39.7 

49.6 

45.1 

40.9 

46.7 

43.9 
54.8 
50.9 
62.2 
50.5 
49.5 
53.5 
47.3 
52.8 
57.1 

60.1 
73.1 
63.3 

46.0 
54.5 
52.6 
48.6 
49.1 
57.2 

65. 01  47.  8 

62.2  44.6 
64. 3!  46. 0 
72.31  69.1 


72.3 
67.6, 

74.0 

72.4 


a 

p. 


o 

87.5 
41.5 
17.2 
43.1 
47.0 
45.1 
44.6 


44. 

46. 
47. 
48. 
47. 
49. 
47. 
51. 
49. 
50. 
55. 
51. 
52. 
54. 


^ 

3 


December. 


a 


o 
34. 6  23.  o 
37. 1  '25. 5 

16.2,  8.5 

37.6  27.1 

44.7  34.7 
89.628.2 

39.8  29.5 


56.6 

5a  7 

56.3 
60.4 
60.2 

61.  0i 
62. 3 

62.  3l 
63.0 
68.0 

69.5 
77.5 
73.4 

58. 0 
65.6 
64.7 
62.2 
62.2 
65.7 

61.9 
59.8 
57.6 
64.8 

06.2 


38. 
41. 
42. 
43. 
42. 
45. 
44. 
48. 
44. 
.42. 
50. 
47. 
43. 
48. 


48. 58&  0 


0  26.3 
0  30.7 
131.7 
133.4 
633.0 
7  35.6 
0  32.9 
3  36.0 
233.9 
3.32. 0 
7  41. 1 
0  36.4 
0  34. 6 
6  39.  3 


58.6 
51. 1163. 4 


60.7 
57.9 


71.562.1 
68.6,56.1 
69.4  60.5 
69. 1  58.  9 

65. 8  57. 4 


71.4 
72.5 


48. 9  56. 4 
40. 2  53. 2 
44*.  3  55. 3 
42.  3  54. 2 
40.9  50.0 


55.5 
52.1 
54.1 
53.7 
52.6 
56.4 
51.8 
56.7 
60.0 

63.1 
73.8 
64.6 

50.3 
58.1 
56.6 
53.6 
53.6 
60.0 

53.2 
49.4 
50.8 
61.5 
61.4 
55.8 

64.1 
62.6 


45.7 
42.8 
45. 2 
44.0 
42.8 
47.1 
41.0 
47.1 
50.7 

56.0 
68.5 
58.8 

40.4 
51.1 
47.4 
43.9 
45.0 
52.2 

43.1 
34.7 
40.5 
53.9 
52.9J 
44.31 

66.0 

52.4 


4a  4 

44.5 


89.2 
34.2 


48.687.9| 
46. 0  36, 0 
44.4,34.7 


a 

ft. 


27.1 
31.2 
9.5 
83.8 
87.6 
34.6 
34. 


30.9 
36.0 


38.6 
38.2 
39.7 
37.4 
41.3 
40.6 
40.2 
46.6 
42.3 
44.2 
46.4 

48.9 
49.6 
47.9 
52.8 
52.5 
54.0 
55.8 
55.7 
58.5 
62.8 

64.2 

73.8 
71.8 

50.6 
60.5 
57.7 


3 


24.6 
27.8 
9.4 
29.0 
36.0 
30.6 
8 


9  31. 


2a  4 

82.5 


37.6  33.9 


35.0 
34.8 
37.5 
34.6 
37.2 
36.6 
34.8 
43.0 
88.1 
37.4 
41.7 

42.2 
46.8 
44.5 
47.2 
47.3 
46.5 
50.4 
46.2 
51.4 
54.5 

59.0 
69.8 
61.4 

44.9 
54.4 
51.2 


55. 64a  1 


56.3 
60.4 

55.8 
47.3 
50.3 


49.6 
55.0 

47.8 
39.0 
45.0 


69.0  56.3 
60.155*4 
55.649.8 


66.8 
67.8 


48.8 
44.9 
47.0 
45.7 
4L2 


5ao 

68.4 


42.8 

38.1 
42.1 
40.4 
37.3 
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Mean  a.  m.,  p.  to.,  and  midnight  temperature*,  in  degree*  Fahrenheit,  at  ttatioot 


Stations* 


Ohio  Valley  and  Ten- 
nessee— Continued : 

Indianapolis.  Ind  . . 

Cincinnati,  Ohio  . . . 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Baflalo.N.  Y 

Oswego,  H.Y 

Rochester,  N.Y.... 

Erie,  Pa 

Cleveland,  Ohio — 

8andnsky,  Ohio  — 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena.  Mich 

Escanaba,  Mioh — 

Grand    Haven, 
Hioh 

Mackinaw  City, 
Mich 

Marquette,  Mich  . . 

Port  Huron,  Mioh . . 

Chicago,  HI 

Milwaukee,  Wis... 

Onlath,  Minn 

Upper  Mississippi  V  al- 
lev  * 

Saint  Panl,  Minn... 

La  Crosse,  Wis  .... 

Davenport,  Iowa. . . 

Des  Moines,  Iowa. . 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  HI 

Springfield,  HI 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth, 


January. 


d 


6 
*  A- 


o 

25.6 
80.6 
25.6 
28.1 

28.2 
24.1 
22.5 
25.51 
24.2 
25.5 
24.4 
22.2 

15.3 
10.0 

23.4 

12.3 
14.8 
1&8 
21.6 
17.3 
6.6 


o 

83.5 

87.0 

32.2 

34.8 

26.4 
20.8 
26.0 
20.7 
28.0 
30.3 
30. 6 
27.5 

22.0 
18.8 

27.3 

17.8 
20.7 
25.0 
2&2 
23.8 
16.4 


Febrnary. 


a 


20.0 
88.4 
28.8 
81.1 

24.2 
25.5, 
23.5 
27.3 
25.8 
27.6i 
26.6; 
23.0 

17.3 
14.0 


o 

26.7 
83.7 
31.1 
20.5 

23.0 
24.2 
22.8 
26.3 
25.6 
20.0 
26.2 
24.1 

14.4 
11.5 


24. 8     22. 0 


Omaha,  Nebr 

BennettFort,  Dak . 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn. . . 

Bt.  Vincent,  Minn . 

Bismarck,  Dak 

Buford.  Fort,  Dak . 
Northern  Slope: 

Assinahouie,   Fort, 
Mont 

Benton,  Fort,  Mout . 

Coster,  Fort,  Mont. 

Helena,  Mont 

Mag  in  nis,  Fort, 
Mont 

Poplar  River.  Mont 

Shaw,  Fort,  Mont.. 

Deadwood,Dak  ... 

Cheyenne,  Wyo — 

North  Platte,  Nebr. 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.. 

West  Las  Animas, 
Colo 

Dodge  City,  Kans. . 

Elliott,  Fort,  Tex.. 
Southern  slope: 

Sill,  Fort  Ind.  T  .. 

Conoho.  Fort  Tex. 

Davis,  Fort, Tex... 

Stockton,  Fort,  Tex 
Southern  Plateau: 

El  Paso,  Tex 

Apache,  Fort,  Axis. 


ao 

11.0 
12.0 
11.7 

14.2 
-5.3 
14.2 
17.6 
20.0 
12.7 

20.7 
0.6 

10.8 
10.8 
23.7 

80.3 
34.0 
33.6 
34.4 

36.7 
23.01 


18.6 
21.8 
23.6 

17.0 

20.4 
0.3 
21.1 
20.2 
32.5 
80.0 

86.0 
5.4 

85.2 
35.1 
41.81 

44.0 
53.4 
54.8 
55.5 

53.7 
46.01 


14.2 
10.4 
20.0 
24.3 
20.1 
11.2 


12.1 
16.0 
21.5 
20.1 
10.4 
24.5 
35.2 
27.0 
30.7 


25.  P 
20.6 
10.6 
0.1 
14.2 

-2.8 

-7.8 

5.0 

6.21 

I 

0.8J 
14.7 
16.6 

15.4 

i 

17. 6; 
2.6 
16.0 
20.1 
22.5 
18.7 

25.0 
2.1 

10.6 
25.5 
20.8 


0.8 
14.2 
20.0 
25.1 
2".  6 
11.4 


12.4 
10.6 
22.4 
20.2 
18.8 
25.5 
36.2 
30.2 
31.3 


26.1 

21.0 

0.0 

8.4 

13.6 

-0.8 

-  5.1 

5.7 

3.1 


0.3 
13.1 
14.4 
15.7 

0.4 
-11.2 
15.7 
10.0 
21.8 
18.0 


I 


24.5 
1.0 


85.7 
40.8 
41.8 
40.0 

44.7 
32.8 


41.4 
27.0 


a 


38.6 
42.6 
88.2 
38.0 

28.0 

20.4 

2a  3 

31.5 

81.5 

34.0 

33. 

31.3 

23.0 
22.0 

20.0 

18.6 
23.6 
28.0 
32.6 
2*.  2 
22.3 


24.4 
28.0 
32.0 
31.4 
31.1 
20.0 
45.0 
38.2 
41.1 


30.1 
33.2 
23.2 
21.6 
27.5 

11.4 

6.6 

1&2 

16.5 


16.8 
26.0 
26.8 
28.6 

18.4 
1.7 
24.8 
30.6 
36.6 
36.6 

40.0 
6.0 


15.  Oi  30.0 

24. 61  43.8 

26.6,  45.8 

35.3  50.0 

30.4'  50.1 

38. 0  60. 3 

38.  8  61. 0 


19 


83.0 
37.8 
34.8 
32.5 

25.2 

26.2 

24.6 

28.0 

28.5 

31.6 

20. 

26.5 

18.0 
15. 

26.0 

13.0 
17.6 

23. 7  26. 3 
28.9  31.3 


March. 


d 


35.3 
8&0 
35.1 
33.0 

28.6 
20.6 
28.1 
31.0 
31.0 
34.2 
32.2 
20.4 

20.1 
16.8 

27.0 


14. 
10. 
26. 


60.4 
50.3 


24.7 
17.1 


17.5 
22.8 
27.7 
25.5 
25.1 
30.3 
40.6 
33.7 
36.0 


32.5 
26.8 
16.4 
13.3 
10.6 

5.8 

0.5 

10.2 

8.2 


14.1 
10.1 
20.1 
10.0 

12.8 
-  4.1 
1&6 
22.4 
25.3 
24.7 

80.5 
2.0 

25.7 
32.0 
34.1 

41.8 
46.5 


27. 
18. 


25. 
30. 
20. 
27. 
32. 
42. 
35. 
37. 


d 

A 


45. 
40. 
44. 
43. 

33. 
34. 
34. 
36. 
37. 
30. 
40. 
37. 


i 


o 
30. 
43. 
30. 
37. 


8 


ApriL 


a 

d 


o 
47. 


0  30. 


31. 
20. 
33. 
33. 
36. 
35. 
32. 


2,49. 
3144. 
7*44. 
I 
138. 
840. 
740. 
641. 
042. 
644. 
4  43. 
2  40. 


a 


o      o 
50.051.2 
60.8.53.7 


56.4 
57.6 


49.4 
46.0 


44.840.0 
45.741.8 
47.341.2 


47.1 
48.6 
50.5 
52.5 
51.1 


20. 2  23. 4  33. 
29.12L43L8 


640. 


34.0 


31.0 


10. 


523. 


26.8 
20. 
33. 029. 
38. 0  34. 
34.  2  30. 
30.624. 


34. 

8  3a 

2140. 
3,41. 
530. 
043. 
6.52. 
345. 
3*40. 


,.28. 
832. 
6|35. 
4134. 
4  33. 
037. 
8  47. 
130. 
142. 


38.2 

33.8 

38. 

42.2 

30.1 

33.8 


.8 
41.1 


40.647.5 


41.6 
41.0 


5144 


38. 

40. 

43. 
841. 
1141. 
3|45. 
2  52. 
647. 
048. 


48.7 
45.A 
43.T 


42.4 
44.1 
46.0 
46.2 
42.3 


34.1 
84. 


42.4 


51. 
51. 
53. 
55. 
54. 
57. 
57. 
53. 


i 


064.7  50. 
066.258.1 
6'64. 7t65. 4 


46.953. 
3  54. 


046. 


146.7! 
8<47. 2J 


58.659.2153.5 


85.1143.451.2^4.0 
85. 8  47. 8  55.0147. 8 
30.250  65&P50.9 
45. 054. 6  60. 4J56.  61 
41.861.256.8J62.4' 
37.445.353.847.4 


0  51.843.953. 
6  52.846.854. 
2  55.648,456. 
057.0  48.854. 
4  55.2  47.055. 
5:58.  Ii50.3  58. 
064.257.763. 


068. 
667.1 


66. 
60. 
068. 


34. 
20. 
21. 
22, 
23. 


048.240.4 
242,636.1 

4  85. 7j28. 0 

5  33.3  27.4 
4  37.128.0 

I        I 

0.7!23.217.5 

5.7110.413.1 

15. 52a  7  20. 8 

15.629.021.2 


23. 0,34. 4  2a  3 
25.642.831.8 


46. 
42. 
34. 
36. 
37. 

81. 
27. 
83. 
32. 


50. 2  52. 5  57. 
61. 0  54. 3  60. 


61.252. 
67.640 


23.0 
2a  2 

24.4 
20.5 
24.8 
25.4 
25.0 
27.0 


2a 

32. 
86. 

43. 

47. 


4&  0  43. 2 
47. 0J45. 7 

40.  e'45. 8 
87.4J32.4 


30.7 

3a  7 

35.0 

3a  « 

41.2 
30.3 
42,0 
45.4 


30.849.2 
4.112.0 


54.1 
53.0 
56.8 

62.7 

7a  8 

67.2 
70.0 


31.5 
83.4 


82.9 
32.3 
83.8 
35.3 


26. 

26.9 

30 

30.4 

80.9 

34.4 


89. 
6.5 


44,2 

61.6 
56.2 
53.8 
65.7 


51.6 
51.7 
53.9 


44.7 
140.41 
0 


48. 0.3a 
50.239.2145.2)03.7 


50.241. 
52.240.9 
53.7  44.5 
47.84L1 


2  31 


.7 
30.5 


830. 


32,8 
31.1 

sa  8 


236. 


a 


40.686. 
40.8419164,2 


44.8 


52. 
53. 
49. 
51. 


6a  0:56. 4  51. 4 
5a  2143. 5,35.0 


70.1 
4 

9M». 
572. 


42. 

4a 
4a 


6  5a  4  72. 
0  66.2169.! 

44a 

0  45.7 
652. 


37. 

33. 0144. 1 


8 


4a  068,55*3 


45.6 
47.9 
40.1 
4a  2 
40.6 
57. 


35,3 

37.4 
30.0 
38.4 
37.7 
8 


545. 


58. 
17.4 


1,57. 
060. 
0  60. 


265. 


1 


1 5' 

4 

* 

62.  Oi 

74.666,4 

6. 


160. 
650. 


8)63.1 


864.7 


967 


45.650.852.6; 


69.7 


50.0 


42.4 


243.661.052.8 
42.764.852.6 
44,6(64.154,6, 
44.156.6(61.9 


45.0>6&2  5L0 
40.059,650.0 
4a  8,55.8  47.0 
42. 361. 3  4a  0 
5L0i67. 2157.1 


446. 


64.1 


56. 4)44.  ol 


147.0, 
1L618.8 


66, 

26. 


1156.3 
7J2QL8 


61. 0J4&  0  47. 4J6& 
5L  1(54. 9,78. 
-  "54.072. 


67.4154.0 


75.8162.4,69. 
66.1 


8155,5 
0J6L1 

6J62.7 

8J72.  7  6L  2J62.  7  |7a  6,<a  1 
877.4  62.868.084, 
8  72. 2,50. 8  5a  0,79. 
3n.662.264.l84. 


K 


3JT0.2 
840.9 
4170.8 


066.872. 
49. 6140. 0.78.  8W7. 


r 
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t/the  Signal  Service,  United  State*  Amy,  for  each  month  of  the  year,  iftt.— Con  tinned. 


n-tn.'..-.,... . 

ff.I  T1.1I7.3TO.S 
B.S   73.0  6S.O;«7.  0 

ST.S   (LtWiU.!. 

n.7;  es-esnafei 
«.s  t8.502.088.1 

s7.u  aa.»H«es.o 
id.  a  «o  no.  <!«,«! 

S3  ML  144.  o  e».  5 


2    70.2   02801.3 


&sJ82.fl 


•L7  71  MS.  4.B5.  7 
«U,14.SM.l'e7.4 
««  78  5,08  2.6B.8 

as  tttKoSli 

«A3  71670.4  72. 
7I.I.  81,«3,.J-- 

*  Mi.  fin.  if 


ft! 


sss* 
si? 

Mil    77.1 

a.*  «.: 

M« 

a*  s» 

RTfl 

Jls  H 
71  ],  91 

*'"  ■ , , 

a*  R.wea  1*73.0 


4.s  Tai 

&8    7B.B 
1.8    74.8 


».»«3.< 


81.4  TLBM.0 


68.  8  66.  £ 

a.  also.! 
eitso.r 

nvm: 

7L  T«8. : 

71.  T  80. 1 

88.184.7 

74.0  80. 
76.0  88.. 
75.BU4.8 

TfcTTL'. 

m.  i  70. 2 

78.  8.87!  8 
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Mean  a.  m.,  p.  m.,  and  midnight  temperatures,  in  degrees  Fahrenheit,  at  tlalio** 


Stations. 


Southern  Plateau— Can- 
tinaed: 

Grant,  Fort,  Aria. 

Preeeott,  Ariz 

Thomas,  Camp, 
Aril 

Yuma,  Aris 

Middle  Plateau: 

Salt  Lake  City,T7tah 
NorthernPlateau : 

Boise  City,  Idaho.. 

Lowiston,  Idaho .. 

Dayton,  Wash 

Spokane  Falls, 

Wash 

North  Pacific  Coast: 

Canby,  Fort,  Wash 

Olympia,  Wash... 

Tatoosh  Island, 
Wash 

Portland,  Oreg 

Bosebnrg,  Ores — 
Middle  Pacific  Coast: 

Cape    Mendocino, 
Cal 

Red  Bin*  Cal 

Sacramento,  Cal . 

San  Franrisoo,  Cal . 
South  Paciflo  Cosst: 

Los  Angeles,  Cal. . . 

San  Diego,  Cal 

Alaska  Station*: 

Saint  Michael's, 
Fort,  Alaska  .... 

Sitka,  Alaska 

TJnalashka,  Alaska... 

Bearing's    Island, 
Bearing  Sea 


January. 


a 


o 

35.0 

23.4 

29.0 
45.6 

25.0 

22.7 
29.0 
28.2 

19.7 

41.6 
35.6 

39.9 
36.9 
37.1 


44.4 

40.3 
41.1 
47.8 

45.6 
48.1 


a 


o 

60.1 

45.0 

50.1 
62.5 

83.2 

34.2 
34.0 
35.2 

26.4 

43.1 
40.3 

42.2' 
42.4 


48.4 
49.7 
49.9 
53.0 


6a  6 
60. 


4.8  8.2 
36.3J  37.7' 
31.3     34.0 


i 


o 

44.2 
32.3 

40.5 
52.8 

27.9 

30.5 
31.8 
29.8 

24.9 

43.0 

sai 

42.4 
39.4 


42.  tf    40.4! 


46.7 
46.2 
46.8 
51.0 

51.1 
52.6 


February. 


a 

01 


39.0 
25.7 

36.2 
49.9 

28.4 

27.5 
26.4 
24.0 

19.0 

35.1 
35.4 

85. 3! 
38.1! 
37.5 


41.8 
42.7 
44.0 
48.5 

46.9 
49. 


6j    52.6|    49.3. 

2'      7.61— S.& 
7'    36.8     31.0 


36.8 
33.7 


71    31.5 


a 

p. 


o 
63.4 
47.4 

56.3 
67.8 

38.2 

sai 

34.2 
35.8 

27.8 

40.0 
41.4 

37.1 
45.1 
47.1 


47.3 
53.0' 
53.3 
54.9 

61. 8j 
60.4 


0.1 
34.1' 
32.3 


3 

* 


o 
45.0 


March. 


a 


a 


o      o 
43.460.4 


37. 1.31. 2  55. 8  42. 5  36. 8 


3 


April. 


a 

«i 


o       e 
51.547.9 


a 

Pi 


O 

67.5 
61.7 


9 


May. 


a 

d 


a  ,3 

d   38 


54. 6  44. 9172. 5 

it 


o      00 

57.4  56.7,77.164.2 
48. 3  42.  &7a  136.0 


60.9,52.183.269. 


91 


65. 1  56. 4  80. 7i70. 0  64. 3  89. 0  77. 9 


47.741.663.6 
57.7.53.675.0 

It 
82.236.147.941.142.0.55.6  48.549.964.956.91 

I      I      I      •      I      I      •  '      I 

84. 7  35. 3  49. 9  44. 6  40. 5  57. 4  51. 7  46. 765. 9  58. 2] 
30. 8 37. 1 48. 3,44. 3  43.  057  3*52. 2 48. O'CO. 0 60. 9 
27.  6  35. 2  50. 9  41. 0  40. 6  58. 2  47. 9  45. 7'67. 0  55. 0 


558.J 


25. 7  3L  8  43. 7  40. 5  39. 4  54. 0  48. 8  45. 0  63. 

I  I        I        I        ■        ! 

39.  4  41.346. 544. 3  48. 0  52.  8  50. 6  5a 7J56. 253. 3 

38. 7,39. 0  48. 2'45. 241. 653. 449. 3  44.  7>59.  3  55. 6j 

1       I       !  I       1       !  1 

37. 4'41.  344. 442. 4  47. 2  51. 3  49. 048. 5  53. 1 5L  0, 
41. 3  42. 2  51. 6  47. 7  41. 6  57. 7,52. 5  4a  7  62. 7  57. 7 
42. 3  40. 5  52. 4  48. 9  43. 2  57. 052. 0  45. 9 63. 2  57. 6 


44.7  45.951.648.545. 
49. 4*46. 9  60. 5  55. 5  50. 

50.548.659.4  55.4  51. 

51.8  49.957.4  53.0  50. 

:  1 

52.548.563.654.25a 
53.650.961.354.952. 


0.7  5.010.511.813. 
33.034.7  39.237.238. 
32. 2  3a  7  33. 8  33. 4  32. 

! 


450.947. 

565.659. 

0  63.558.655.0/70. 

6  59.41.53. 4  52. 2  6L 


348.854. 
9  56.374. 


866.756. 
6  63.657. 


8  2a  6  23. 
945.643. 
036.786. 


I 

0  53.871. 
0  56. 7i66. 


J 

4I1 


153.0 
267.5 
3  64.5 
6^31 

759. 
2.60. 


5 


11 


228.4134. 
943.6J49. 
036.94a 


25.5;    25.4     2a 3l    28.2,    28.3     30     2a 0 25. 8 28. 4 28. 0 29. 0132. 0.34, 2 


HSSl 


936.3 
047.9' 
841.6 


6^1 
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of  the  Signal  Service,  Untied  States  Army,  for  each  month  of  the  year,  ^c— Ccmtinued. 


June. 


8 
d 


2 


o    ,     o 

66.2  86.1 
51.5   81.0 

61.  C  04.1 
71  4   98.8 


o 

76.0 
67.6 


Joly. 


i 


61.0 


o        o 
69.8   85.9 


■H 
3 


80.9  7L8 
8a*  80. 4 


.V>  4   76.80G.96G.5l 

54.  «i  7G.lGfi.7  5ai 
9&7i  74.cGl>.90L6 
52.  01  74.262.8  55.0 


Si  2   70. 8  67. 8 ,65. 6 


5».:»  57. 3  35. 456.01 
4U.3   61.6Gl.6  5L0 


84.0 

94.8 
103.3 

f4.8 

83.  5 
7D.7 
80.0 

76.2 

CI.  7 
67.8 


o 

77.8 
78.0 


August. 


8 


o 

67.5 
69.5 


a 

Pi 


•a 

9 


53. 4  52.  C,  58.8 

03. 5  56. 7    72.6 
«n  a^vi  a1  73.6 


50.6   5\8 

5:{.  7   68. 2  _ 

51.1    09.3|C3.9  53.8 

1 

51.8  57.654.251.? 

63  7  84.870.4  68.4 

59  0  77. 970.2  60.0 

54.4  64.0  57.4  54.7 


83.670.0 
03.  l'SO.  1 

I 
74,665.9 

75. 2,58. 0 
76. 9  60. 0 
67.154.4 


00.5 
101.4 

83.8 

83.3 
79.1 
80.5 


72.0  54.3   76.8 


64.0 
68.0 

58.8 
71.9 
73.1 


o        o 

82.573.9 
80.869.5 


58. 2i68.0 
64. 8j53. 1 

55. 6  53. 3 
68. 8J5G.  1 
68. 9  53. 1 


56. 0 
91.4 
'82.8 


54.2 
8a  3 


52.5 
67.1 


73. 8  60. 2 


58.1. 

•n.5 


41.6 
48.1 
43.3 


75. 9  66. 2160. 2 
09.663.2:63.5 


47. 8  49. 2 
53. 252. 3 
47. 347, 


40.0  4L 


6J45. 


64 


50.1 

50.8 
7.8 


045.4 


63.3  56.0 


80. 0j 
72.5 


55.1 
55  8 
5a  7 

46.8 


64.7 
65.7 


55.9 
54.8 
51.4 

60.0 


55.1 

60.9 
65.0 


44.6 
52.2 

48.3 

50.3 


75.1 
76.0 
65.3 

70.7 

00.1 
64.6 

57.0 
67.2 
68.1 


57.155.4 
90.984.2 
82*3  73. 0 
63. 557. 2 


80.1 
91.0 


"September. 


S 


o 

62,9 
60.1 


59.7  86.3 
7L896.0 


m 


79.8 
76.6 


74.1   55.9 


81. 466. 2 
78.975.1 


3 


o 

70.5 
62.4 

73.2 
83.7 


73.5  68.  J 


48.0  66.6 
61. 166. 5 
48. 3,70. 1 


46.2  63.8 

65.  G  GO.  2 
49. 0  61. 6 


50.  9  51.  5 


October. 


o 

53.6 
40.1 

46.6 
61.6 

46.0 

38.3 
43.0 


& 

P. 


61.4 
01.5 

56. 1  41. 0 

57. 0  38. 7 

67. 2  50. 1 
56.4  45.1 


53.2 


52.  7|G7.  Gj  61.4 
40.  6G8.0  02.2 


54.6  60.0 
61. 1 80. 6 
58. 7,78. 

55.7  65.2 


48. 

58.2 

53.0 

51.1 


640. 


.2 
57.0 
53.0 

54.1 


58.4179.3 
62 


5  72.1 


41.3 
49.2 
45.6 

45.8 


45.3 
54.2 
49.8 

46.5 


50.7 
53.2 
51.5 
58. 3  55. 1 


56.9 
73.8 
69.8 


47.6 
47.7 
44.2 


o 

70.7 
66.0 

74.0 
83.6 

69.2 

66.0 
54.4 
56.8 

49.8 

53.6 
53.1 


9 


o 

60.9 
50.7 

60.9 
70.8 

50.3 

48.8 
49.6 
4&  6 

45.3 

51.0 
4&3 


November. 


50. 5  49.  2 
58. 4  52.  5 


6 

<9 


42,1 
29.3 

35.1 
61.6 

33.9 

31.3 
34.2 
33.6 

31.8 

47.8 
41.1 


S 

p. 


o 
58.0 
55.4 

61.1 
71.5 

44.7 

44.2 
4i.  4 
43.0 

30.5 

50.6 
40  9 


December. 


a 


49.1 
38.8 

47.8 
50.2 

37.6 

38.3 
38. 0 
35. 9  27. 7 1 


37.2 
26.7 

33.2 
47.3 

29.2 

28.2 
29.4 


a    * 

p.    * 


45.  G  47.1 
42. 2  48.  7 


56.2  50.4  39.8,47.1 


64. 8  54. 1 
65.4  58.0 


45.1 
52.2 
49.3 


28.2 
42.9 
38.7 


49.887.6 


55.8 
70.0 
68.5 


53.3 
62  3 
G1.0 


34.6 

49.0 
43.5 

46.8 
44.8 
43.6 


53. 3  44. 6 

48.784.8 

1 

53.843.0 

65. 4  54. 3 
I 

87. 4  31. 7 

36. 5  32. 1 
84  331.6 
34.3  29.4 


24. 01  30.028.0 

1 

39.  ol  41. 9  40. 2 
37.7  41.8i39.0 


49.2151.7  51.2 
45.5|59.6  52.2 
44.9.58.5'  53.0 


38.4 

38.4 
38.  n 


40. 0  39. 8 
43.  3  40. 8 
43.641.0 


47.5;  50.3  49.4 
41.8  M.  047.0 
42.4  51.5  47.6 


64.058.4   52.359.0   55.749.0   53.952.1 


73.160  2  40.5 
69.0  61.3   52.0 


31.5 
47.4 
42.4 

38.0 


31.0 
45.0 
42,1 

39.6 


14.8 
39.0 
33.4 

38.9 


68. 9  55.947.9!  63.3  52.9 
65.7   56. 6  50.  U   62.5  54.1 


17.5 
40.6 
30.3 

30.0 


16.7 
39.4 
35.7 

80.3 


3.5 
34.7 
32.0 

87.  G 


6.1 
35.8 
32. 2 

28.6 


6.0 
85.2 
82.0 

28.2 
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APPENDIX  26. 


Mean  temperature  (in  degree*  Fahrenheit)  and  aterage  precipitation  (in  inches  and  hun- 
dredths) at  stations  of  the  Signal  Service,  United  States  Army,  for  each  eeaeon  of  the 
year.  (Computed  from  the  commencement  of  observations  at  each,  to  and  including  De- 
cember, 1884.) 

[The  mean  temperature  is  deduced  from  the  three  telegraphic  observations,  taken  at  the  same  mo- 
ment of  Washington  time  at  all  stations.  The  seasons  comprise  the  following  months :  Spring: 
March,  April,  and  Hay;  summer:  June,  July,  and  August;  autumn:  September,  October,  and 
November;  and  winter:  December,  January,  and  February.  Observations  prior  to  Aug.  26,  1872, 
were  taken  at  7.35  a.  m.,  4.85  and  11.35p.m.  (Washington  time);  from  Aug.  25,  1872,  to  Nov.  1,  1870, 
at  7.35  a.m.,  4.85  and  11.00  p.m.  (Washington  time),  and  from  Not.  1, 1879,  to  Deo.  81, 1884,  at  7.00 
am.,  3.00  and  11.00  p.  m.  (Washington  time).] 


Stations. 


Established. 


New  England: 

Eastport,  lfeA. 

Portland.  Me" 

Mount  Wasbington,N.H. 

Boston.  Haas 

Block  Island,  R.I 

New  Hares,  Conn 

New  London,  Conn 

Middle  Atlantic  States : 

Albany,  N.Y  .: 

New  fork  City 

Philadelphia,  Pa 

Atlantic  Citv,  N.J 

Baraegat City, N.J  ... 

Cape  May,  N.J 

Sandy  Hook.  N.J 

Del.  Breakwater,  Del . . , 

Baltimore,  Md 

Washington  City 


Cape  Henry,  Va. 
dine 


Chincoteague,  Va. 

Lynchburg,  Va . . . . . 

Norfolk,  Va 

South  Atlantic  States: 

Charluite,  N  C 

Hatteras,  N.C 

Kitty  Hawk,  N.C. . 

Macon.  Fort,  N.  C  . 

SmlthvUle,  N.C... 

Wilmington,  N.  C. 

Charleston,  3.  C... 

Augusta,  Ga , 

Savannah.  Ua 

Jacksonville,  Fla. . . 
Florida  Peninsula : 

Cedar  Keys,  Fla  ... 

Key  West,  Fla 

Sanfbrd,  Fla    

Extern  Gulf  States: 

Atlanta,  Ga. 


PensacohLFla. 


Mobile, 

Montgomery,  Ala 

Vicksbtirg,  Idles. 
,„  New  Orleans;  La. 
Western  Gulf  8tates : 

Shreveport,  La..., 

Fort  Smith,  Ark. 

Little  Book,  Ark. 

OalTeston,  Tex . . 

lodianola,  Tex ... 

Palestine,  Tex ... 


Apr.  1,1678 
Jan.  15, 1871 
Dec   1,1870 


Nov.  1 
Sept.  1 
Dec  10, 
Jan.  10, 

Dec  22, 
Nor.  1 
Jan.  1 
Dec  10, 
Dec  10, 
May  24 
Dec  10, 
Jan.  28, 
Jan.  1 
Nov.  1 
Dec  15, 
Mar.16 
May  24 
Jan.   1 


1870 
1880 
1872 
1871 

1873 
1870 
1871 
1873 
1873 
1871 
1873 
1880 
1871 
1870 
1873 
1880 
1871 
1871 


Mean  temperature. 


Oct  8,1878 
Deo.  1,1880 
Jan.  15, 1875 
May23, 1878 
Oct  15, 1875 
Jan.  1,1871 
Jan.  5,1871 
Nov.  2,1670 
Jan.  1,1871 
Sept.11,1871 

Nov.  7,1870 
Nov.  1,1870 
Sept  1, 1882 

Sept25,1878 
Oct.  27, 1879 
Nov.  7,1870 
Nov.  9,1870 
Sept.10,1871 
Nov.  1,1870 

Sept  8,1871 
June  1, 1882 
July  1,1879 
Apr.19, 1871 
May  1,1872 
Dec  8,1881 


! 

OQ 


O 

87.9 
43  e 
21.5 
44.8 
43.5 
4&  4 
45.6 

45.8 
47.7 
50.5 
47.4 


46.9 

49.0 

47.4 

49.4 

53.8 

53.0 

55.0 

50.3 

56.1 

57.0 

59.6 

67.1 

55.4 

68.8 

61.6 

62.0 

65.0 

64.2 

66.6 

69.1 

70.8 

76,9 

7L6 

61.8 

67.9 

67.2 

65.3 

66.0 

69.0 

66.1 

69.4 

62.8 

69.9 

70.4 

65.5 

i 

I 

S 


o 

sas 

67.3 
46.3 
69.0 
66.4 
70.2 
68.9 

70.6 
71.5 
73.7 
70.4 
70.1 
71.6 
71.9 
71.3 
75.9 
75.4 
75.8 
72.3 
7&  3 
77.3 

77.1 
76.6 

7a  1 

77.2 
79.0 
78.5 
81.0 
80.2 
81.1 
81.4 

* 

8L7 
83.8 
80.6 

7a  5 
80.8 
81.2 
80.6 
80.8 
81.9 

81.9 
77.7 
78.8 
83.6 
82.8 
79.9 


0 


o 

4a  0 
49.8 

29.1 
51.2 
65.0 
52.9 
52.7 

51.2 
54.6 
55.4 
56.2 
55.7 
57.8 
56.2 
59.4 
57.1 
56.6 
62.8 
63.2 
57.7 
60.7 

61.5' 

66.4 

63.8 

66.0 

66.2 

64.0 

66.8 

64.5 

66.9 

69.9 

72.4 
7a  8 
73.8 

62.4 
69.5 
67.7 
65.5 
66.5 
69.9 

65.2 
62.8 
63.1 
71.4 
71.5 
67.1 


& 


22.4 

2a  3 

7.0 
28.2 
83.2 
29.5 

3a  1 

25.9 
81.6 
83.4 
33.9 
38.1 
35.6 
3?.  6 
36.8 
86.8 
35.0 
42.3 
37.2 
38.8 
42.2 

43.8 
46.4 
43.8 
47.3 
48.4 
48.2 
51.2 
48.8 
62.9 
56.8 

60.1 
70.8 
61.6 

46.1 
56.0 
62.6 
50.4 
50.4 
66.0 

48.0 
37.7 
45.3 
55.5 
55.6 
48.6 


Average  precipitation. 


bft 
QQ 


a 

I 


Inchest  Inches, 


18.48 
9.54 
19.49 
12.49 
13.50 
13.04 
12.43 

8.70 
10.16 

9.25 
10.07 
11.51 
10.95 
14.03 

7.20 
10.14 
10.25 
14.87 

&  81 
10.48 
12.18 

13.30 
17.51 
14.99 
13.81 
10.35 
11.95 
13.90 
18.40 
Ik  78 
10.47 

a  86 
6.10 
8.41 

15.70 
14. 84 

iaso 

16.04 
19.55 
17.80 

16,26 
9.90 

18.38 

10.83 
7.54 

17.75 


12.48 

10.56 

27.9* 

11.95 

12.28 

18.92 

13.30 

11.96 
12.86 
12.94 
11.61 
12.68 
12.72 
13.45 
a  74 
12.54 
13. 42 
15.06 
10.83 
10.67 
15.70 

14.65 
17.61 
19.82 
18.30 
15.16 
20.50 
10.90 
13.42 
19.45 
17.79 

24.10 
13.47 
22.35 

11.36 
22.53 
19.18 
11.79 
11.37 
18.44 

9.17 
9.01 
10.82 
13.21 
9.28 
7.98 


a 

1 

a 


Inches. 
J2.02 
10.27 
22.87 
12.31 
12,78 
11.66 
11.67 

9.13 

10.15 

9.53 

9.75 

12.74 

11.16 

12.18 

7.27 

9.93 

9.90 

13.27 

&  51 

9.66 

11.95 

10.52 
20. 82 
15.72 
13.50 
14.74 
14.20 
14.80 
10.21 
1L47 
16.70 

11.72 
14.80 
10.23 

9.86 
15.52 
13.19 

8.02 
13.45 
13.28 

12.82 
12.98 
11.50 
17.20 
18.79 
14  20 


2 

a 


Inches 
11.34 
9.68 
13.69 
11.50 
16.30 
12. 19 
11.27 

a  33 

10. 1*5 

9.21 

11.80 

13.27 

12.46 

11.09 

9.86 

9.(4 

9.52 

13.09 

12,92 

11.40 

11.78 

16.00 
18.17 
15. 12 
13. 40 
10.  no 
11.05 
11.23 
12.40 
10.00 
9.74 

11.18 
5.94 
4.73 

19.10 
14.92 
14. 26 
15.50 
1G.C9 
14.77 

15.37 
13.91 
18.67 
11.77 
7.01 
10.12 
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Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation  (in  inches  and  hun- 
dredths) at  stations  of  the  Signal  Service,  <f*c. — Continued. 


Stations. 


Rio  Grande  Valley : 

Brownsville.  Tex 

Rio GrandeClty,  Tex . . 
Ohio  Valley  and  Tennessee : 

Chattanooga,  Tenn 

Knoxvillo,  Tenn 

Memphis,  Tenji 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Buffalo,  N.Y 

Oswego,  N.  Y 

Rochester,  N.Y , 

Erie,  Pa 

Cleveland,  Ohio 

Snndusk  v.  Ohio , 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich 

Mackinaw  City,  Mich  . . 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  III 

Milwaukee.  Wis 

Dulnth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul.  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque.  Iowa 

Keokuk.  Iowa 

Cairo,  111 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennott,  Fort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Exti erne  Northwest: 

Moorbend,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bnford,  Fort,  Dak ...."... 
Northern  Slope: 

Assinaboine,  Fort,  Mont. 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Magi nnis, Fort, Mont  ... 

Poplar  River.  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak , 

C  heyenne,  Wy  o 

North  Platte,  Nebr 

Middle  Slope : 

Denver,  Colo 

Pikes  Peak,  Colo 

West  Las  Animas,  Colo. . 

Dodge  City,  Eans 

Elliott,  Fort,  Tex 

Southern  Slope: 

Sill.  Fort  Ind.  T 

Concho,  Fort.  Tex 

Davie,  Fort,  Tex 


Established. 


Aug  25, 1875 
May  28, 1875 

Jan,  8,1879 
Jan.  1,1871 
Feb.  28, 1871 
Nov.  1,1870 
Sept.  11, 1871 
Feb.  10, 1871 
Nov.  1,1870 
July  1,1878 
Nor.  1,1870 

Nov.  1,1870 
Nov.  1,1870 
Nov.  1,1870 
May  25, 1873 
Nov.  1,1870 
Aug.  2,1877 
Nov.  1,1870 
Nov.  1,1870 

Sept.10,1872 
May  24, 187 1 
May  24, 1871 
Aug.20,1882 
May  1,1871 
July  25, 1874 
Nov.  1,187  J 
Nov.  1,1870 
Nov.  1,1870 

Nov.  1,1870 
Oct.  15, 1872 
Mav24,1871 
Aug.  1, 1878 
July  10, 1873 
July  16, 1871 
June  1, 1871 
July  1,1879 
Nov.  1,1870 

Mav21,1871 
Nov.  1,1870 
Dec  22, 1870 
July  1,1881 
April  1,1873 

Jan.  1,1881 
Sept  5,1880 
Sept.16,1874 
Oct  23,1878 

Oct  6.1R79 
Oct  11, 1879 
Deo.  5, 1878 
Oct  15,1879 
July  14, 1882 
May  1,1882 
Apr.  1,1880 
Dec.  25, 1877 
Nov.  1,1870 
Sept.18,1874 

Nov.  19, 1871 
Nov.  1,1873 
Oct.  1,  1881 
Sept.  15, 1874 
Nov.29, 1879 

Jrnio  23,187* 
Oct.  10, 187.r. 
Dec.  24, 1877 


Mean  temperature. 


Average  precipitation. 


p 

•c 

CO 


o 

74.3 
70.0 

60.1 
57.2 
61.3 
59.7 
55.7 
52.8 
54.6 
50.9 
50.1 

41.9 
43.1 
48.3 
45.0 
45.8 
48.0 
47.5 
45.2 

30.4 
35.8 
43.4 
34.8 
36.9 
41.2 
46.0 
42.0 
37.1 

43.0 
46.2 
48.6 
48.5 
47.4 
50.9 
57.9 
52.3 
54.7 

53.0 
49.8 
42.6 

41.4 
44.8 

36.0 
32.5 
38.8 
38.9 

40.8 
42.5 
43.4 
42.1 
38.0 
40.8 
40.6 
40.1 
41.1 
47.0 

47.4 
14.0 

48.8 
52.6 

54.8 

61.5 
05. 1 
61.3 


o 

a 

a 

0 
CO 


83.6 
85.2 

76.2 
74.8 
79.5 
78.5 
76.7 
74.4 
76.1 
73.0 
72.8 

67.9 
68.1 
68.6 
70.0 
69.9 
71.0 
71.8 
09.7 

63.1 
64.0 
67.5 
61.0 
63.1 
66.4 
69.8 
66.9 
63.5 

69.5 
71.1 
72.9 
72.0 
71.6 
76.1 
77.6 
73.9 
76.7 

76.0 
74.1 
70.3 
67.7 
71.4 

65.8 
63.0 
66.9 
65.8 

65.1 
67.3 
68.2 
65.0 
61.5 
66.2 
62.1 
66.6 
04.5 
71.3 

09.8 

:i7.  i 

72.0 
75. 1 
74.4 


.          1 

p     ' 

a 

B 

p 

< 

o 

78.6 

73.3 

61.3 

57.7 

60.9 

59.7 

57.6 

54.1 

£? 

63.3 

60.2 

50.9 

49.7 

62.7 

52.0 

54.0 

52.3 

50.8 

44.8 

44.2 

49.6 
47.8 
44.6 
49.0 
51.7 
48.2 
43.5 

45.7 
48.4 
51.5 
51.4 
49.8 
53.3 
5R  5 
56.2 
56.8 

54.3 
50.8 
45.2 
45.1 
47.5 


a 


o 

60.4 

60.8 

44.2 

30.7 
42.7 
41.2 
37.2 
31.9 
3a  2 
81.9 
32*  «* 

26.4 
27.4 
26.7 
29.7 

28.2 
30.0 
29.3 
26.9 


a 

•c 

CO 


20.2 

17.2 

26.9  l 

18.1 

19.3 

24.2 

27.6 

23.1 

14.9 

17.0- 

20.4 

25.6 

23.1 

23.2 

28.0 

38.2 

31.2 

34.1 

29.6 
24.2 
15.0 
14.0 
18.7 


40.5 

i 
4.2 

37.1 

—0.3 

41.4 

10.2 

40.8 

8.0 

70.0 
80.7 
74.0 


40.7 
42.6 
44.9 
42.6 
41.3 
40.2 
41.2 
42.9 
44. » 
48.6 

49.6 

21.4 
51.6 
53.  7 
55.4 

61.0 
G3  2 
59.3 


13.6 
17.5 
18.6 
18.4 
17.0 
-1.4 
19.5 
22.5 
26.8 
24.0 

29.9 
4.1 
25. 2 
30.2 
33.7 

38.9 
45.  C 
45. 5 


Inches. 
4.89 

4.75 

16.39 
14.96 
17.66 
14.65 
12.87 
11.89 
10.73 
11.11 
8.32 

R  33 
a  02 
9.15 
9.26 
8.71 
a  93 
7.73 
a  76 

7.79 

7.48 
RU3 
5.28 
6.02 
9. 21 
10.42 
9.48 
7.84 

7.81 

7.27 

6.89 

10. 35 

9.36 

9.67 

1.'.  79 

12.47 

10.23 

11.19 
9.95 
a  13 
7.88 

a  88 

5.92 
3.91 
7.24 
a  93 

3.15 
4.47 
4.91 
2.78 
2.75 
3.01 
2.94 
12. 27 
3.95 
a  57 

5.67 
9.31 
a  14 
6.41 
6.08 

8.82 
7.73 
2.41 


a 
a 

a 
00 


p 

a 

p 

•** 


Inches.  Inches.  Inches. 


9.08 
7.37 

12.18 
13.31 
11.81 
12.62 
12.44 
14.35 
12.91 
11.10 
11.54 

9.73 
9.06 
9.74 
10.44 
11. 82 
18.00 
10.30 
%75 


13.07 
a  37 

11.65 

10.03 

11.23 

10.25 

9.78 

0.72 

6.59 

9.33 

7.64 

10.32 
9.21 

a  38 

13.02 
0.51 

10.05 
8.05 
7.98 


11.03  «  12.22 


12.34  | 
10.82 

a  98 
10.02 

9.60 
10.87 
10.  25 
13.03 

11.98 
13.40 
12.  52 
16. 10 
14.45 
13.06 
11.57 
12. 15 
11.52 

14.13 

ia2i 

7.18 
12.08 
11.84  : 
I 
12,93  | 

a  78  i 
a  8i  ' 
a  si 

7.85 
4.70 
4.88 
4.53 
2.31 
a  17 
4.64 

a  56 

4.  GO 

a  07 


4.94 
10. 52 

a  58 

9.91 
9.16 


10.57 

9.89 

11.68 


10.99 
11.  24 
a  81 
11.39 
8.38 
9.50 
a  05 
9.47 

6.95 

9.89 

8.51 

10.50 

10. 42 

9.29 

9.90 

11.08 

a  24 

an 

a  06 

2.28 
4.29 

4.88 

7.28 

&82  ; 

3.45  < 
2.18 

I 
3.27  I 
2.73 
2. 24  I 
3.76  ' 
2.89 
2,30 
a  51 
3.41 
1.90 
a  05 

2.34 
5.36 
1.11 
3.07 
&  52 

7.32 
R66 
a  04 


5.H» 
a  49 

19.63 
15.5* 
15.77 
14.58 
13.44 
1U.  0* 
51 
00 


11. 
11. 
as? 


8.60 
9.40 
9.10 
10.25 
8  W> 
8.43 
6.60 
7.41 

* 

a  a* 

4.40 
7.02 

15.  b* 

4.  a% 
a  74 

a.v 
a  76 

3.54 

3.44 
3.  (S 
4«B 
4  29 

4  *-J 

5  IW 
Ii53 
10  9? 

7.74 

4  « 
2.41 
2.07 
0.94 
2.22 

a  12 
1.S7 

2.05 

•>  •#* 

260 
l.» 

2  >8> 
4  4.' 
2T7 
1.04 

2  57 

3  42 
0.62 

1.74 

1  83 
4.15 
1.** 
1.  .\» 
1.4C 

5.25 
3  *C 
l.LV 
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Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation  (in  incite*  and  hun- 
dredths) at  stations  of  the  Signal  Service,  fc— Continued. 


Stations. 


Southern  Slope— Continued : 

Stockton.  Fort,  Tex 

Southern  Plateau : 

Santa  Fe,N.  Mex 

El  Paso,  Tex 

Apache.  Fort.  Ariz 

Grant,  Fort,  Aria 

Prescott,  Ariz 

Thomas.  Camp,  Ariz 

Yuma,  Ariz 

Middle  Plateau: 

Winnemucca,  Nov . 

Salt  Lake  City,  Utah. . . 
Northern  Plateau: 

Boise  City,  Idaho 

Lewietoo,  Idaho 

Dayton,  Wash 

Spokane  Falls,  Wash. . . 
Xon  h  Pacific  Coast: 

Canby,  Fort,  Wash 

Olyrapia,  Wash 

.     Tatooab  IslaieJ ,  Wash . . 

Portland,  Ore* 

Koseburg,  Orog 

Middle  Paciflo  Coast : 

Cape  Mendocino,  Cal . . . 

Red  Bluff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

Smith  Pacific  Coast : 

Lorn  Angeles,  Cal 

£an  Diego.  Cal 

Alaska  Stations: 

Alexander,  Fort,  Alaska 

Saint  Michael's,     Fort, 
Alaska 

Sitka,  Alaska 

Cnalaabka,  Alaska 

Bearing's  Island,  Bea- 
ring Sea 


Established. 


Feb.  26, 1876 

Nov.20, 1871 
Nov.  6,1877 
Oct  9,1877 
Nov.  1,1875 
Nov.  19, 1873 
Sept  22, 1877 
Nov.  18, 1873 

July  1,1877 
Mar.18, 1874 

July  1,1877 
July  1,1679 
July  1,1879 
Feb.   5,1881 

Sept.  1,1883 
July  1,1877 
Oct  1,1888 
Nov.  1,1871 
July  16, 1877 

July  27, 1882 
July  1, 1877 
July  1,1877 
Mar.  8,1871 

July  1,1877 
Nov.  1,1871 

Aug.  1, 1881 

June  28,1874 
Mar.30, 1881 
▲ug.18,1878 

May  22, 1882 


Mean  temperature. 


•g 


O 

64.8 


20.7 
42.1 
35.7 

sas 


B 
B 

& 


o 
79.2 


46.9 

66.4 

64.0 

80.6 

50.5 

69.6 

68.7 

76.2 

49.4 

69.7 

60.4 

80.7 

70.2 

89.6 

47.1 

68.9 

49.2 

72.5 

50.0 

70.8 

50.9 

70.6 

49,1 

65.7 

47.2 

66.8 

49.3 

68.2 

48.6 

60.7 

47.6 

55.2 

51.6 

64.4 

6L2 

64.1 

49.1 

54.6 

59.8 

79.7 

58.6 

7L1 

54.6 

sa  5 

58.4 

67.8 

5&1 

66.8 

50.8 
51.6 
4&8 

47.1 


o 
62.0 

4a  4 
62.2 
52.4 
60.9 
52.2 
60.1 
78.9 

47.2 
5L6 

48.5 
4&9 
47.9 
45.4 

62.8 
4a  4 
49.5 
52.8 
5L7 

53.9 
63.2 
60.5 
58.2 

62.7 
62.6 


80.2 
45.6 
40.8 

8&6 


a 


o 
46.0 

80.2 
47.2 
86.1 
44.4 
35.4 
43.4 
56.1 

80.9 
8L6 

31.8 
31.1 
80.2 
25.2 

40.4 
38.8 
89.2 
40.6 
41.0 

46.7 
4&8 
47.3 
61. 8 

53.6 
54.6 


a7 

35.0 
82.4 

24.1 


Average  precipitation. 


CO 


a> 

a 
a 

a 
CQ 


a 

0 

4 


o 

.9 


Inches.  Inches. >  Inches,  lnchet, 

1.81 

1.90 
2.02 
5.55 
3.01 
4.57 
3.58 
1.51 

3.40 
4.18 

&  54 

7.52 

12.94 

8.21 

17.54 
2a  16 
30.82 
23.14 
17.53 

a  91 
15.91 
11.85 
14.10 

10.43 
6.75 

a  49 

1.77 
32.21 
30.97 

4.65 


2.39 

a88 

a  13 

1.93 
1.10 
3.21 
2.10 
2.00 
2.29 
0.39 

7.56 

a  94 

10.32 

a  04 

5.58 
4.50 
0.47 

3.18 
3.44 
4.62 
2.86 
2.35 
1.36 
0.16 

2.83 
a  69 

0.95 
2.10 

1.50 
4.18 

a  70 
3.49 
a  85 
4.10 

1.23 
3.05 
2.21 
2.77 

2.95 
3.98 
a  71 
5.90 

a  46 
12.85 
10.17 
12.72 

a  72 

a  12 
2.89 
11.20 
a  35 
1.92 

16.86 
15.74 
24.18 
13.78 
7.31 

a  73 
7.84 
8.37 
a  06 

0.80 
0.33 
0.81 
0.85 

4.06 
4.05 
2.54 
3.91 

a  oi 

2.63 

0.22 
a  30 

L55 
1.19 

a  55 

9.17 

10.85 

1.79 
19.19 
17.09 

a  19 

14.95 
10.74 

5.00 
34.40 
29.28 

a  06 

a  68 

7.84 
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APPENDIX   27. 

Normal  precipitation  and  departure  (of  1884)  therefrom  at  stations  of  the  Signal  Service, 

commencement  of  observaUons 


Station*. 


Established. 


New  England: 

JSastport,  Me 

Portland,  Me 

Mount  Washington,  N.  H 

Boston,  Mass 

Thatcher's  Island,  Mass 

Block  Island,  R.  I 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantio  States: 

Albany,  N.Y 

New  tfork  City 

Philadelphia,  Pa 

Atlantio  City,  N.J 

Barnegat City,  N.J 

Cape  May,  N.  J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del. . . 

Baltimore,  Md 

Washington  City 

Cane  Henry,  Va 

Chincoteague,  Va 

Lynohbnrg,  Va 

Norfolk,  Va 

South  Atlantio  States: 

Charlotte,  N.  C 

Hatteras,N.C 

Kitty  Hawk,  N.C 

Macon,  Fort, N.C 

8mithvffle,N.C 

Wilmington,  N.C 

Charleston,  &  C 

Augusta,  Ga 

Savannah.  Go. 

Jacksonville,  Fla 

Florida  Peninsula : 

CodarKeys,  Fla 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gulf  States: 

Atlanta,  Oa 

Pensaoola.  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vioksbnrg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Galveston,  Tex 

Jndianola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley : 

Brownsville,  Tex 

Rio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee: 

Chattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind 

Cincinnati.  Ohio 


Apr.  1,1873 
Jan.  15,1871 
Deo.  1, 1870 
Nov.  1,1670 
Deo.  20, 1875 
Sept.  I,18f0 
Deo.  10,1872 
Jan.  10,1871 

Dec.  22,1873 
Nov.  1,1870 
Jan.  1, 1871 
Deo.  10,1873 
Dec.  10,1873 
May  24, 1871 
Deo.  10, 1873 
Jan.  28,1880 
Jan.  1, 1871 
Nov.  1,1870 
Deo.  15,1873 
Mar.  10, 1880 
May  24, 1871 
Jan.    1,1871 

Oct.  6, 1878 
Dec.  1,1880 
Jan.  15,1875 
May  23, 1878 
Oct.  15,1875 
Jan.  1, 1871 
Jan.  5,1871 
Nov.  2,1870 
Jan.  1,1871 
Sept  11, 1871 

Nov.  7,1870 
Nov.  1,1870 
Sept  1,1882 

Sept  25, 1878 
Oot  27,1870 
Nov.  7.1870 
Nov.  0,1870 
Sept  10, 1871 
Nov.    1,1870 


Sept 
June 
July 


8,1871 
1,1882 
1,1870 


Apr.  10, 1871 
May  1,1872 
Deo.    8,1881 

Aug.  25, 1875 
May  28, 1875 


Jan. 

Jan. 

Feb. 

Nov. 

Sept. 

Feb. 

Nov. 


8,1870 

1,1871 
28,1871 

1,1870 
11, 1871 
10, 1871 

1,1870 


January. 


•a 


In. 

3.26 
3.32 
4.14 
4.10 
130 
5.28 
4.24 
4.12 

2.74 
3.68 
3.41 
8.08 
4.00 
4.32 


Inch. 

+1.11 
+1.22 
-1.60 
+2.06 
+8.3G 
+1.15 
+0.39 
+2.00 

+0.24 
+2.80 
+2.05 
+3.10 
+0.20 
+1. 24 


February. 


m 


4.30+2.46 
4. 07, +0.12 
3.18+1.63 
3. 34, +2. 25 
5.11+3.32 
4.62+0.27 
4.051+4.43 
4.04+1.00 

6.  lo'— 1. 50 
6.50!+1.14 
6. 13; +0.87 
5.08—0.25 
4.OO!— 0.66 
3. 05+1. 27 
3.92+1.97 
4. 48—0. 14 
3.44+0.45 
3. 30  +1. 30 


5.26—0.18 
2. 


28 
1.20 


7. 
5. 
4. 
4. 
5. 
5. 

4. 
2. 

'4. 
3. 
1. 
8. 


15 
08 
04 
58 
50 
44 

75 
03 
75 
80 
06 
05 


In. 

4.24 

3.22 

4.15 

3.68 

4.04 

a  47 

4.84 

3.63 

2.84 
3.36 
3.20 
3.46 
3.71 
3.80 
3.51 
3.23 
3.20 
3.14 
3.50 
4.23 
3.44 
3.00 

4.65 
5.25 
3.75 
3.10 
3.08 
3.45 
3.60 
3.08 
3.14 
3.37 


e 

i 


Inch. 


March. 


1 


In. 


+6.123.20 


+3.70 
+3.40 
+2.06 
+3,60 
+0.84 
+1.23 
+1.00 

+1.01 
+1.73 
+2.50 
+3.08 
— 2.4J0 
+2.42 
+1.21 
+2.01 
+3.40 
+3.70 
-0. 28 
+1.61 
+5.58 
+0.66 


4.06—0.10 


+1. 795. 66 


3.85 
6.76 


Ineh. 
—1.55 

+1.61 
1—2.50 


5.64 
4.84 
5.20 


2.04 
4.00 
3.88 
4.13 
5.06 
5.1H 
5.30 
4.07 
4.11 
4.27 
0.10 
4.45 
4.05 
4.60 


i.04 
+L5G 
— 1.05 


5.06+0.47 


+1.06 
+0.84 
+1.32 


ApriL 


■ 

•a 

1 


In. 
3.67 
3.04 
5.80 
1.06 


—2. 68  3. 81 

+0. 43,3. 20 

—1.07 

+2.64 

+2.26 

+2.07 

+1.46 


Inch. 


May. 


In. 


+-2.27 

1+3.21 

+2.69 


+3.16,4.52 

+3.08  3.25; 

— 2.60PB5 

+0.?0,3.47— 0.16 

4. 27— L063.50[  +  0.89 

3. 58 +a  52  5. 08, +1.31' 

4.10— L803.08Uo.36 

3.01  +0.06.3. 4*1+2. 18 

2.80-0.712.00,-0.17 

3.21  -0. 65  2.  80  +1.49 

8. 9J— 1.412.83+0.56 

+L  66>3. 00  +0. 03  2. 2ft;— 0. O*' 


—2.842.04— L>*L 

—0.022.511-1.32, 

4.551-1.404.00'- 1.1* 

1.78+0.041.35—0.47, 

3. 10  -4).  54  2. 84+0.331 

2.00— 1.13  2.00, +aia 

5.40-2.003.10!— 2.41 


+3. 36  2. 80  -41. 88 1. 07—0.  SS' 


+4.00 

+4.44 


+3.53 
—2.00 
+2.86 


—0.07  7.84 
+0. 57  6. 31 
—0.766.08—1 
-0.20  4. 161—1.36 
+0.854.46  4-1.61 


3.55—1.202.8*; 
4.12—2.17  3.87 


-2.12 


-4). 

— 1. 
-1. 

+2. 
+  0. 
+2. 
— 1. 


— 0. 
— 1. 

+1. 
— 1. 
-0. 


4611. 
202. 

055. 
304. 
464. 
245. 
705. 
00 

20 

68 

308. 

22  2. 

251. 

743. 


+0.60 
±0.00 
+0.80 

-a  02 


70-1. 
83—0. 


20 

00 

48 
68 
51 
82 
27 


1.00-0.80 
1.05-0.58 


,7. 03  -2. 05 
5. 041+0. 72  5 


20 
17 
66 
02 
83 


+2. 

-0. 
-1. 
+0. 
— 0. 

+1. 

— 1. 


14 
13 
20 


4.46 
5.74 
4.12 
3.00 

3.31 
0.63 
1.22 


157, 


05 
43 
71 
41 
11 


+0. 
+2. 

+1. 
-2. 
— 1. 


20 
55 

18 
03 
70 
301—0.92 


1.60—1. 
1.06  -1.06 


70 
16 


09L 


+3.11 

+3.85 


5.  00  -0.  2415.  80  +3. 84 
5.16+2.04  5.56+2.60 
4.06—  2.12;4.86+4.08 
2.  70,-1. 74  3. 77, +0.06 


—0.07 
+1.23 
+0.70 
—0.46 


— 1. 
— 0. 


4.84+0.562.80+2.04 
5.78-2,273.891—1.23 
5.70-0.93  2.99,-1.171 
4.25!— 1.78  y.48|— 0.10) 
3,48-1.11,2  711-  1.2* 
3.361— 0. 9114. 13 -C  43' 
4, 02 -L  47  4. 52 -2.34 
4.52|— 0.84  J3. 14 +0.07, 
4.78—  L00|2,88— LOS 
3.40— L 14  3.02 +L  59 


2.08+0.002. 
1.80-0.414. 


10 
47 
285.17 


.  18  +2. 
4.37.+1. 
7.88+3. 
6.77+2. 
0.94+L 
5.93+2. 


54  5.82 

885.00 

656. 

736.40 

850.02 

310.35 


02—0. 


5.02:— a 
1.741+0. 
5.03—0. 
8.14+1. 
2. 00—0. 
8.78-0. 


3. 451-1. 2414. 08;+4. 7013. 861— 1. 2318. 221 


22 
1.12 

7.00 
5.03 
0.17 
5.46 
4.37 
4.14 


246.01 
643.48 
360.28 
70,  i.  24 
60.1.58 
16  4. 75 


-1.160.65 
-0.060.88+0.05 


vli 


+3. 10  5. 84 
78 
03 
00 
67 


+0.C0  5 
-1.00,0 
+3.43 
-0.01 
— L13 


5.i 


4 

3.451—0. 


+0. 
-O. 

-8. 


27  2. 


+0.042. 
+0.67  4. 
484. 
-3.38:3, 
—2.455. 
+0. 185. 


+0.5*5. 

-0.804. 
+8.007. 
+2.314. 
+0.38.3. 

+2.559. 


+0. 
-L 

+  1. 
—2. 
-1. 


11 
34 
07 
15 
003. 


67-0.61 
08—3.73 
02-0.49J 

72— L» 
07+L67 
00+3.5* 
71 -2. » 
00+6.07' 
62-1. 1» 

23+0.24' 
68-0.9* 
07+0.2* 

45.+X97 
30+4.58 

22+8.«3 


-0.06J3.02+1W 

2. 75+14©| 

S.66-LSC 
&2S-L045 
4.80+LOO 
3.58 +&0& 

03,+l.«* 
50I4.30J+O.SV 
-a20>8.05'+l»ll 
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Normal  precipitation  and  departure  (of  1884) 


8tetions. 


Ohio  Valley  and  Tennessee— 
Continued: 

Columbus,  Ohio 

Pittsburg  Pa 

Lower  Lakes : 

Buffalo,  N.  Y 

Oswego,  N.  Y 

Rochester,  N.  T 

Eric,N.Y 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena.  Mich ■ 

Escanaba,  Mich 

Grand  Haven,  Mich 

Mackinaw  City,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Imluth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo.Dl 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,-  Kans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton.  Dak 

Extreme  Northwest : 

Moorhead,  Minn 

Saint  Vincent.  Minn 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Northern  Slope: 

Assinaboine,  Fort,  Mont    ... 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnia,  Fort.  Mont 

Poplar  Kiver,  Mont 

Shaw,  Fort,  Mont 

Dead  wood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo 

Dodge  City,  Kans 

Elliott  Fort,  Tex 

Southern  Slope : 

Conoho.  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau: 

El  Paso,  Tex 

Apache.  Fort,  Aria 

Grant,  Fort,  Ariz 

Pbcsnix,  Ariz. 

Prescott  Ariz 

San  Carlos  Agency,  Ariz 

Thomas,  Camp,  Ariz 

Verde,  Fort,  Ariz 

Wickenbarg,  Ariz 

Ynma,  Ariz 


Established. 


January.  jFebruary. 


March. 


July 
Nov. 

Nov. 
Nov. 
Nov. 
May 
Nov. 
Aug. 
Nov. 
Nov. 

Septs 

May 

May 

Aug. 

May 

July 

Nov. 

Nov. 

Nov. 

Nov. 

Oct. 

May 

Aug. 

July 

July 

June 

July 

Nov. 


1,1878 


•3 


£ 


1, 1870  3. 02 


L1870 
1, 1870 

1. 1870 
25,  1873 

1,1870 
2,1877 
1,1870 
1,1870 

10,1872 
24, 1871 

24. 1871 
20, 1882 

1,1871 
25, 1874 
1,1870 
1, 1670 
1,1870 

1,'1870 

15. 1872 
24, 1871 

1,1878 

10. 1873 
16, 1871 

1. 1871 
1, 1879 
1, 1870 


2.06 
3.10 
3.44 
3.44 
2.43 
2.03 
2.00 
2.13 


April. 

s  . 

• 

•a 
g 

0  i 

o 

«s+ 

May. 


In.   Inch.  In 
3.09—0.84  4.11 


Inch. 
+0.84 


In.  '•  Inch.  In,  \  Inch. 
3.62—  0.032.98!— 0. 87 


ie- 

— •  1  c  1 

g 

I» 

&  £+ 

In.    IneJi. 

4.51—0.72 

+  L  80  2. 54  +2. 03  3. 09  +0. 62  2. 48  — L  37  2. 75  -j-0. 73 


2. 12  +0. 
'1.28—0. 


+0. 
+3. 
+1. 
+  1. 
— 0. 
— 0. 
+0. 
— 0. 


70  2. 54+1.49  2. 98—0. 

3 3  2. 58  +  0.40  3. 24  -+0. 
09  2.62— 0. 68  3.40—0. 
15,3.37+2.513.19+0 
88  2.81  +2.46  3.07—1. 
80  3. 47  +2. 01  2.95|  +  0. 
52  2.02a-l.0l2.2G— 0. 
05  2.48' +0.91  2.  82—0. 


14  2.  3Gj — 6. 80 

57(2. 
10'2. 
65-2. 


2.31 
6.63 
1.15 


+0. 
+  1. 
— 41. 


95  2. 15' +0. 
73jl.40j+l. 
52  2. 14'+0. 


202. 
.11i2. 
17  2. 
72  2. 


40 
24 


1.92— a 

1.  99  — 0. 


1.90 
1.01 

1.03 
1.17 
1.67 
1. 02 
1.43 
1.60 
4.24 
1.90 
2.09 


— 0. 
— 0. 


4.04  +1. 

1.40+0. 
29|2. 40  -r0. 
60;  2. 35+0. 
27  1.97+0. 

1.15+1. 


63  2. 03'_0. 

351. 

58  2. 

oo  i.  3c;-o. 


2.99+0.93 
0«!— 1.12  2.78— 0.3* 
52— 1.58  3.23:— 0.95 
52—0.  53  3.  55  —0. 13 
44  —0. 69  3. 20  +-0. 40 
58— 1.083.  40,  +  U.  30 
27|— 0. 70  3. 2d  +1.  ."»1 
31'— 0.77:3.63'— 1.25 


71 
61 


-0. 

+  1 


34 


05  1. 
76  3. 
92  2. 
642. 
561. 


I 


80|  +  2. 
90|+2. 
82  -0. 
65-0. 


421. 

61  I. 

251' 

15.0. 

02  2. 
20  3. 
05  3. 
33,2. 


82   -1.07  3. 
84+0. 76  3. 

72+1.113. 
84  [+0. 15  3. 
34!— 0.60|1.70+2.24!2. 
25  +0.  33  3. 
60—0. 55  3. 


—0. 55 
—0.64 
—0. 92 
— 0. 171 
— 0.  44  1 
—0.751 
—1. 92  4 
— 0.  39  5 
— 1. 30  3 


May  21, 1871  1. 32  —0. 
Nov.  1, 1870  jO.  GtJ+0. 
Deo.  22, 1879  |0.  8*!—  0. 
July  1,1881  0.13—0. 
April  1,1873  |0.58—0. 


351. 
170. 
57,0. 
04  0. 
33  0. 


Jan.  1, 1881 
Sept.  5,1880 
Sept  15, 1874 
Oct.   23.1K78 

Oct.  6,  1879 
Oct.  11,1879 
Dec.  5,  187H 
Oct.  15,1879 
July  14,1882 
May  1,  J  882 
April  1,1880 
Dec.  25, 1877 
Nov.  1,1870 
Sept.  18, 1874 


0. 92  —0. 
0.  34 '— 0. 
0.  50  -  0. 


371. 
20  0. 
18  0. 

0.  74—0. 63  0. 

j 

12  0. 


08+0. 
18+0. 
57  —0. 
73+0. 
59+0. 
75  -t-0. 
56+1. 
69—1. 
20+1. 

> 

58-0. 
85  +0. 
74+0. 
43+0. 
$6  -i  0. 

I 
25+0. 
47—0. 

68,-1-0. 
501-0. 


19 1. 62—0. 
241.80-0. 
59  2. 36  +0. 
19  1.54+0. 
CO  2.  44+1. 
13  2.38+0. 
1-2.4. lO'+O. 


4f.  3. 36 
23  3.04 


16  2. 
57  1. 
1711. 
15  0. 
921. 

I 
07  1. 
23  0. 
191. 
380. 


+0. 
— 0. 


2812. 

69  2. 
913. 

70  2. 
412. 
99  3. 
014. 
34  3. 
04  3. 


01 
16 


+0. 14  3. 
+  1.48  4. 


94,— o. 
931—1. 
60—0. 
08—1. 
98-0. 
10—1. 
86  —2. 
65—1. 
03—1. 


—0. 09  3. 
04  +1.03  3. 
071-2.30  4. 
64+0. 33  6. 
91 1—0.14  4. 
10]- 1.79  4. 
3*21 — U.  67  4. 
19  -0. 70  5. 
41 1+0. 74  3. 


60—1. 
43—1. 
4G— C. 
17—1. 
01  +C. 
19—1. 
28+0. 
92—2. 
78— L 
i 


49+1.213. 
58, +3.  83.:*. 


65 
35 


23 
92 
20 


— 0. 15  2. 
+  0.61  3. 
—0. 2»,3. 


+  1.09  5.05—0. 
02—3. 
62  +4V. 
95—1. 
58-3. 


1.  281— 1. 
,0.  80—0. 
1.33  +1. 
.2.0HJ  +  1. 
I1.38+0. 
0.  38  — 0. 
1.17J-0. 
0.  92  — 0. 
0.27.+0. 
,0.60'  +  0. 


24  0. 
52  0. 
60  0. 
00  0. 
07 10. 

;a!a 

070. 

49  0. 

50  0. 


52  —0. 08 

50'    (•) 
50, +  0.79 


Nov.  19, 1871  0. 66-0. 44 
Nov.    1,1873  11.61— 1.51 
Oct.     1, 1881 
Sept  15, 1874 
Nov.  29, 1879 


,4 
64 

42 
40 
95 
14 
30 


+  0.59 
+  0.05 
—0.01 
+0.30 
+0.06 


22  -0. 19 
60—0.18 
15—0.55 
52—0.42 

0.  77  —0. 24 
0.77     0) 
0.  53  +0.  49 
0.41  +0.18 


1.  01  —0. 45 
0. 54     (») 
0. 56'-- 0. 14 
1.78+0.83 
+  0.120.50  «-l.03 


— 0. 16  0. 64 


+1.18 


0.20+0.06 
10.26.— 0.18,0. 
0. 28, +0.  33,0. 


0.46 +0.40  0.87, +0.06 
1.28— 4).  52  1.98— 1.59 
0, 


.i 


Oct.  10,1875 
Dee.  24, 1877 
Feb.  26, 1870 


Nov. 

Oct. 

Nov. 

Aug. 

Nov. 

June 

S«pt. 

Nov. 

Jan. 

Nov. 


5, 1877 

9, 1877 

1, 1875 

18, 1870 

19,1873 

1,18M 

22,  1877 


35+0.15  0.48 
55—0.27  0.82 
35—0.080.26 


1.12+0.141.24'— 0.761.24 
0. 62—0. 14  0. 17—0. 17  0. 27 
0.  28  —0. 07,0. 83  +0. 05  0.  58 


9,1874  0, 


6,  1874 
18, 1873 

1  Record 


70—0.15  0.52 
20—0.6112.00 
78  +0.  34  1. 29 
56  —0. 40  0. 99 
08—0.831.45 
28  —0.  28  2.  28 
51  —0.  06  1. 40 
72  —0. 33  0.  00 
00—0.81  1.20 
38  —0. 38  0. 64 

incomplete. 


+0.320. 
+  1.431. 
+3.33J1. 
+  1.47,0. 
+5.  10  1. 
+  1.551. 
+  1.54  1. 
+  2.00  1. 
+3.  01  0. 
+  0.94  0. 


( 

81 

42 

83 

41 


+0.71 
+1.09 
+0.08 

-0.48 
+0.01 


+0.53  5. 
28+0.07  2. 
01,-0.313. 
101  +  2,  03  4. 

34—0.113. 
811—0. 01  2. 
86—0. 66  3. 
26  +0. 04  2, 

80  -0. 64  1. 
87i  (»)  2. 
171—0.403. 
20'— 0. 20  1. 
501+0.12  1. 
76  +0. 15  1. 
71;— 0.121. 
05—2. 76  5, 
06'+0.27  2. 
84+0.30  3. 


83 


36—1. 
54—1. 

23—  o. 

151—2. 

i 

495+l. 
83—1. 
21—2. 
11—0. 
24,— a 
71—4). 
67'— 4>. 
44—3. 
33+2. 
01*— 0. 


+  1.50  3.17+1. 


1. 

3.32— 2. 89  4. 01  —I. 

0. 

1. 

0. 


991+0.06  3.67  +0. 
24—0.17  4.35+0. 
80  +0. 28  5.  H2  +0, 


1.08+3.66  4.51+8. 
0.60+1.03  1.54— 4L 
— 0. 46  0. 42  +0.49  1. 39  +0. 


67 
24 
01 
41 
T"» 
:* 

9* 
14 

51 
61 
G7 
«. 
87 
1*3 
25» 
13 
10 

26 
•  •« 
U7 
06 
15 

61 
43 
07 
01 

56 

74 
t«2 
48 
4t* 
SC 

72 
541 
<* 

44 
11 
79 
12 
67 

99- 
44* 


'>5t— 0 


22 

+2.63 
+2.450 
+  1.31  "0. 
+4.10  0. 


74  +2.  23  0. 

oi;  i  l.oo o: 

30  +2.  24  0. 
841  -i  2. 83;0. 
24l  +  1.24lo. 


23+0. 

82+0. 
25+0. 
37  +0. 
92+0. 
28  +0. 
29+0. 
80+0. 
52  +  0. 
09 


680.32—0.32 
850.58+0.73 
22  0.43+0.3* 
03  0. 08  -4X  07 
70  0.  57  +0.  8* 
560.  52— a  2V 
430.39+0.21 

54  o.  37  4  a.  r» 

720.26 +0.W 
02  0. 06  +0.  36 
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thtrefrom  at  stations  of  the  Signal  Service,  4rc. — Continued. 


Jane. 

July. 

August. 

September. 

October. 

November. 

December. 

2  , 

© 

© 

£  . 

§ 

S  . 

§  • 

*  1 

• 

&   1 

r  ■ 

• 

•a 

1' 

"3 

I1 

a 

1  ' 

• 

"3 

*J 

"3 

3  1 

g 

Is 

1 

g 

Is 

a 

u 

io 

e 

3  f-> 

g 

fc£ 

B 

5  ** 

& 

<s+ 

© 

©_j_ 

© 
Inch. 

©  _1_ 

o 
Inch. 

©  4- 

o 

(S+ 

l 

p+ 

o 

©  + 

Inch. 

Inches. 

i 
Inch.\  Inches. 

Inches. 

Inches. 

Inch. 

Inches, 

Inch. 

Inches. 

Inch. 

Inches. 

3.81 

—1.22 

3.71 

—1.  55 

3. 58 

—2.88 

2.47 

+0.99 

3.52 

—  L86 

3.34 

—2.35 

8.80 

—1.03 

3.57 

—1.86 

| 

4.81 

—0.77 

3.16 

—0.22 

2. 65 

—1.48 

2.55 

—  0.53 

2.44 

—1.26 

3.01 

+1.06 

3.15 

!    —0.35 

3.67 

+1.44 

2.91 

+1.65 

3.04 

—1.27 

8.80 

—  2.26 

3.48 

—0.97 

3.40 

-4.33 

3.34 

1    —1.86 

3.27 

—1.37 

2.45 

-0.74 

2.48 

—0.56 

3.47 

-  0.26 

3.26 

-1.17 

3.66 

—1.06 

3.25 

+  1.07 

3.48 

—0.45 

3.01 

—0.49 

2. 32 

—0.42 

3.25 

—  1.38 

2.81 

-1.49 

3.04 

—0.42 

3.  85 

.    —1.55 

3.47 

+  1.82 

3.02 

—0.86 

4.32 

—0.40 

4.24 

—  1.01 

4.46 

+0.45 

3.44 

+0.40 

4.25 

—0.96 

4.28 

+0.85 

3.  "20 

—1.64 

3.  00 

—0.14 

3.05 

—  1.08 

2.56 

—0.97 

2.76 

—0.03 

4.6* 

—2.20 

4.34 

—1.41 

4.04 

—  1.56 

3.50 

—0.83 

3.21 

—  2. 03 

3.34 

-2.33 

2.01 

—0.47 

3.70 

—1. 00 

3.76 

—0.10 

2.00 

-  1.42 

2. 45 

—1.43 

2.74 

—  0.60 

2.86 

—1.47 

2.49 

—0.46 

3.60 

—1.88 

4.12 

—0.36 

2.83 

—1.28 

2.68, 
4.66 

+0.02 

2.80 

—  0.84 

2.50 

—0.76 

2.80 

+  0.25 

4.04 

,     —1.37 

3.54 

—1.16 

3.45 

—0.76 

+0.17 

4.68 

—  0.93 

2.88 

-0. 73 

2.33 

+3. 25 

4.79 

—2.27 

3.44 

—0.43 

4.11 

+0.C0 

4.39 

+4.38 

3.98 

+  3.09 

2.62 

—0.48 

1.72 

+  2.62 

-1.54 

■    —0. 72 

3.41 

+0.C0 

2,87 

— 3.57 

3.92 

+0. 23 

4.03 

+  2.07 

3.29 

—0.68 

2.57 

+4. 23 

2.93 

—0.64 

3.43 

—0.02 

2.G2 

+  0.66 

2.18 

—0.22 

3. 20 

+  0.65 

3.43 

—0.54 

5.21 

+  1.27 

4.  i:j 

—2.  92 

3. 35 

—0.90 

3.  14 

+2. 32 

5.23 

—0.32 

3.  83 

+  2. 09 

2.33 

+0.44 

2.10 

+6.55 

3wR* 

-  I.  01 

2.94 

—0.90 

2.78 

,    —1.50 

2.48 

—0.01 

3.23 

—  1.63 

2.67 

—0.33 

2.42 

+0.59 

4.2X 

—2.17 

3.94 

—0.23 

2  65 

—0.15 

2.78 

—0.49 

3.84   —  0.25 

2.88 

—1.08 

2.22 

+  1.99 

*.  07 

+  0.15 

3.39 

4-0. 41 

2.70 

—0.95 

3. 12 

—0. 30 

2.80 

—  0.  G2 

2.13 

—0.68 

1.83 

—0.51 

5.37 

+4.24 

4.10 

—0.65 

3.56 

+3.36 

4.58 

+0.12 

3.14 

+  0.83 

1.75 

—0.80 

1.38 

—0.16 

5.02 

—1.45 

StEO 

—0.27 

3.76 

—0.87 

3.35 

+1.13 

2.23 

+  0.20 

1.37 

—0.72 

1.33 

+0.65 

4.73 

—1.79 

5.02 

—0.44 

3.65 

+  0.17 

5.12 

+4.69 

2.78 

+  0.47 

1.99 

—0.54 

1.28 

+0.97 

4.90 

—1.92 

3.03 

+  0.58 

3.60 

+0.24 

3.29 

+  1.50 

.  8.11 

+  4.00 

2.11 

—0.02 

1.60 

+  1.99 

K39 

4.00 

+3.16 

3.71 

+0.13 

3.19 

+2. 27 

4.72 

+  0.61 

2.59 

—1.33 

1.54 

+0.39 

5.65 

-0.76 

5.30 

±0.00 

3.  50 

-r0.75 

4.89 

—0. 82 

3.20 

+  0.96 

2.33 

-0.90 

l.*0 

+2. 28 

5.51 

—1.48 

4. 67 

—2.37 

2.88 

—0.14 

3.64 

+0.61 

3.56 

—  0.21 

2.09 

—0.36 

2.25 

+1.66 

4.52 

-1.57 

4.27 

+3.07 

2.78 

—0.04 

2.57 

+2. 45 

3.31 

—  1.42 

4.02 

—1.61 

3.73 

+5. 26 

6.95 

—0.75 

2.G6 

+0.96 

2.54 

—1.00 

3.26 

+3.60 

4. 32 

—  1.  58 

3.50 

—2.20 

3.38 

+1.81 
+3.73 

4.80 

-0.28 

4,25 

-  1.39 

2.47 

-1.26 

2.80 

+3.24 

2. 75 

—  0.27 

2.69 

—0.39 

2.45 

5.71 

'    —2.38 

5.12 

+  4.31 

3.30 

+1.35 

3.26 

+2. 12 

3.37 

+  0.04 

2.48 

—1.06 

1.72 

—0.24 

6.73 

—0.62 

5.95 

+4.40 

3.53 

+3.54 

3.60 

+1.31 

3.10 

+  2.71 

1.36 

—1.04 

1.00 

—0.28 

3.55 

—0.45 

2.33 

+  1.46 

1.30 

-0.56 

1.19 

—0.51 

O.fcO 

+  0.16 

0.29 

—0.12 

.     0.45 

+0.01 

4.46 

—1.28 

4.94 

+0.17 

2.68 

—1.50 

1.73 

-0.47 

2.24 

—  0.72 

0.32 

—0.15 

r    0.38 

+0.24 

5.11 

—3.39 

4.14 

+0.49 

2.59 

+0.02 

2.73 

—2.45 

1.80   +  0.17 

| 

0.35 

—0.33 

0.76 

+0.04 

Z.SO 

— L96 

4.70 

+2.62 

4.43 

+1.74 

2.74 

—0.25 

3. 43    +  0. 27 

1.11 

—0.77 

0.95 

—0.19 

2.62 

+0.01 

2.48 

+0.99 

3.68 

+3.50 

2.14 

+1.30 

2.73 

—  1.58 

0.  45 

—0.03 

0.56 

+0.29 

3.64 

—0.01 

2.35 

+1.27 

2.82 

+0.98 

1.44 

+0.90 

1.30 

—  0.38 

0.71 

+0.02 

0.81 

+0.90 

2.66 

+1.69 

2.49 

—0.62 

L14 

-0.08 

0.87 

+0.34 

0.95 

—  0.51 

0.36 

—0.05 

0.98 

—0.58 

2.18 

+2.54 

3.68 

+5.99 

1.99 

+0.62 

1.51 

+L18 

0.65 

—  0. 24 

1.11 

—0.69 

0.80 

—0.08 

1.85 

+0.33 

1.81 

+1.28 

L04 

—0.25 

L10 

+0.34 

0.84 

—  0.48 

0.79 

—0.50 

0.66 

+  0.35 

2.51 

+  1.36 

1.21 

—0.41 

1.16 

+0.03 

0.75 

+0.67 

0.99 

—  0.33 

0.50 

-0.13 

l.Oti 

—0.79 

2.24 

+2.05 

L35 

+1.90 

0.94 

—0.47 

1.80 

—0.56 

1.22 

—  0.73 

0.68 

—41.22 

1.62 

-0. 06 

1.0* 

+0.13 

0.46 

+0.18 

0.77 

+0.56 

0.55 

—0.29 

1.-73 

—  1.40 

0.61 

—0.30 

0.75 

+0.07 

0.95 

+0.72 

1.39 

+2.01 

0.83 

—0.15 

0.81 

—0.17 

1.16 

—  0.70 

0.33 

+0.10 

0.28 

—0.06 

2.23 

—1.26 

1.49 

+1.17 

0.92 

—0.33 

1.78 

+0.51 

1.04 

—  0.65 

0.69 

+0.15 

0.94 

+  1.53 

4.10 

—1.59 

2.50 

+  1.01 

1.9C 

+1.11 

0.80 

+  1.19 

1.54 

—  V.  06 

1.07 

+0.39 

1.55 

+0.24 

1.42 

+0.08 

1.71 

—1.11 

1.47 

+0.60 

0.89 

+0.36 

0.75 

—  0. 25 

0.26 

—0.08 

0.21 

+0.46 

3.72 

—2.33, 

2.96 

—0.77 

2.29 

—0.16 

1.40 

—1.32 

1.33 

—  0.59 

0.32 

—0.28 

a  75 

-0.48 

L59 

-0.12 

1.79 

—1.14 

1.56 

+0.15 

0.90 

—0.77 

0.74 

—  0. 53 

0.70 

—0.51 

0.71 

+0.06 

1.83 

-0.89 

4.63 

—4.12 

4.16 

—3.91 

1.93 

—1.44 

1.40l  —  0.50 

1.94 

—1.82 

1.26 

+0. 24 

2.64 

+0.15 

1.37 

+0.38 

1.57 

+0.60 

0.47 

—0.41 

0.40 

—  0.03 

0.18 

+0.14 

0.83 

— 0,li 

3.66 

+4.61 

3.40 

+3.00 

3.45 

+1.37 

1.07 

—0.84 

1.34 

+  0.16 

0.66 

+0.17 

0.72 

+0.38 

2.93 

+3.93 

3.04 

—1.75 

3.18 

+2.42 

2.54 

—1.70 

3.25 

+  2.29 

0.73 

+  1.41 

0.83 

+2.22 

2.44 

—0.35' 

3.70 

—1.83 

3,75 

—2.55 

4.36 

—0.76 

2.99 

+  2.50 

1.31 

+0.64 

1.47 

+2.10 

2.40 

+0.38 

3.73 

—3.38 

5.55 

+1.15 

2.16 

+  1.58 

2.35 

+  2.00 

0.53 

+0.16 

0.41 

+0.07 

2.66 

+0.78 

2.06j 

— L54 

2.76 

—0.01 

6.74 

+0.10 

1.62    +  4.6J 

0.77 

+  0.05 

0.70 

+0.57 

0.11 

dtO.OO1 

3.29 

—2.83 

2.54 

+1.44 

1.36 

+2.32 

1.58,  +  3.57 

0.50 

—0.28 

0.80 

+1.27 

1.02 

+1.33 

4.30 

,—4.16 

5.00 

+0.69 

1.77 

-0.27 

1.881  +  0.14 

0.97 

—0.15 

2.26 

+3.20 

0.81 

+0.39 

3.68 

—3.01 

3.55 

—1.14 

1.28 

—0.30 

1.041  +  2.02 

0.  F4 

—0.01 

1.84 

+4.09 

0.13 

+0.02 

0.94 

-0. 87 

1.12 

+0.72 

0.81 

+0.69 

0.27!  +  0.85 

0.48 

—0. 24 

1.29 

+1.45 

0.  17 

+.0.15 

2. 13' 

—0.80 

3.28 

—1.71 

1.25 

+0.26 

0.601  +  0.82 

0.50 

—0.34 

2.04 

+3. 54 

0.40 

+0.09 

2.24| 

—1.87 

3.58 

—2.34 

0.86 

—0.03 

0.89    +  0.60 

0.55 

->0.00 

2. 28 

+3.  20 

0.47 

+0-05 

1.63, 

—1.27 

2.40 

^0.36 

0.66 

+0.25 

0.36;  +  0.33 

0.34 

+  0.22 

1.67 

+3.49 

0.31 

-a  08 

1.90, 

—1.71 

3.30 

—2.06 

1.27 

—0.59 

0.56   +0.28 

0.  58 

—0.43 

1.93 

+2.73 

0.02 

+O.04 

0.88 

— O.60 

1.97 

—0. 95 

0.75 

—0.52 

0. 18i  +  0.15 

0.42 

—0.39 

1.85 

+  3.42 

0.01 

-0. 01* 

0.20 

—0.19« 

0.26 

+0.06 

-  0.08 

--— O.08 

0.04 

—  0.04 

0.03 

—0.03 

0.49 

+  1.47 
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Normal  precipitation  and  departure  {of  1884) 


Station*. 


Middle  Plateau: 

Salt  Lake  City,  Utah 

Northern  Plateau : 

Boise  City,  Idaho 

Cceurd' Alone,  Fort,  Idaho. 

Lewiston,  Idaho 

Dayton,  Wash 

Spokane  Falls.  Wash 

North  Pacific  Coast : 

Olympia,  Wash 

Portland,  Orog 

Roseburg,  Oreg 

X iddle  Pacific  Coast: 

Cape  Mendocino,  Cal 

Kcd  Bluff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Paciflo  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stations: 

Alexander.  Fort,  Alaska  . . 

Alka,  Alaska 

Pyramid  Harbor.  Alaska  . . 

Saint  Michael's,  Ft,  Alaska 

Sitka,  Alaska 

Unalashka,  Alaska 

Behring's  Island,  Behring 
Sea 


BstftbUahed. 


Mar.  19,1874 


July 
Sept 


1,1877 
_  1, 1881 
July  1, 1870 
July  1,1870 
Feb.    5,1881 


July  1,1877 
Not.  1,1871 
July  15,1877 

July  27, 1883 
July  1,1877 
July  1,1877 
Mar.   8,1871 


July 
Not. 


1,1877 
1, 1871 


Aug.  1,1881 
Oct  —,1882 
Oct  —.1881 
June  26, 1874 
Mar.  80, 1881 
Aug.  18, 1878 

May  22,1882 


January. 


In. 
L88 

2.48 
2.80 


Inch. 
-0.62 

—0.68 
+0.16 


2.80—0.24 


8.02 
2.82 

a  80 

7.06 
6.47 

2.00 
6.08 
8.07 
5.01 

2.21 
1.81 

5.84 
8.04 
4.45 
0. 
10.07 
10.20 


0.78 


-4.78 
—1.03 

83 
—8.86 
—2.81 

—0.62 
-2.63 
—0.64 
— 1.07 

+0.04 
—0.47 

(•) 
—1.01 
—1.15 
30 
+8.04 
+1.78 


February. 


•a 


In. 
LOT 

1.76 
1.77 
1.83 
4.04 


Inch. 

+0.86 

—0.44 
—0.48 
+1.25 
+1.02 


06—0 


+0.16 


3.02+0.02 

0.74—5.57 

7.86—2.08 

4.76—1.04 

i 

2.40+0.45 
4.47—2.26 
3. 83  +0. 63 
4.16+2.40 


30  +0. 07 
61+6.44 

S3  <•) 
31+8.00 
12—3.22 
15  +0. 02 
81—3.66 
84  17.85 


2.24—0.75 


March. 


In. 

2.01 


0.76 
1.18 


Inch. 
+L68 


1.40+1.20 


+0.00 
+0.07 


208. 


1.00— 0.'2 
L 10 +0.44 


5.53 

6.88 
3.85 

2.00 
3.55 
8.81 
3.26 

3.44 
1.38 

3.46 
6.38 
4.01 
a  37 
10.10 
6.44 


AprIL 


In. 
2.44 


1.10 
1.05 
1.81 
00 
L82 


If 

1+ 


Inch. 
+0.45 

—0.41 


May. 


I 


In. 
2. 


e. 

So 

5+ 


Jims,  i 
34 


14— a 


1.02— O.IOJ 
—a  501. 78,1—1. 12 
+0.141.00— a  50' 
— 0.60 1. 77,-0.  M, 
401.18— 0.® 


642. 


—8.064.24—0. 
—4.633.40+0.08 
-0.683. 00. +0.48 


+0.02  3. 18 +.028 

+4.263.00+1.22 
+4. 333. 781 +0.54 
+4  08.2.12+421 


84 


88 

41 


+8. 922.001+1. 5810. 57 
+4  850 


+2.00 


+0.56 


0. 
5 

i.7*V-a^ 


58— 1.1  J 
2.35—1.01 
1.77— 0.»2j 

1.00—0.67 
1.20—1.03 
0.78—0.72 
0.68— a  45 


18 


+0.76 

+  1.74 

+0.41-0.51— 0.23,0.01 

+0.863. 

+3.00.5. 


0.41+1.70 

I 
2.11     (») 
5.00+0.56 
1.78+1.16 
1.66 


00—1.23  3.01  +5.34 
211+8.79  5.44-1.47 


1.02+0,4211.20 


+0.18 


0.84+0.47 


*2fb  record. 
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therefrom  at  stations  of  the  Signal  Service,  $c. — Continued. 


June. 

Julj. 

August. 

September. 

October. 

November. 

December. 

8.- 

s 

2  , 

e . 

g 

8  t 

s  • 

• 

•a 

1M 

• 

1 

3  i 

• 

•a 

tL 

• 

■a 

li 

• 

5  f 

•i 

I1 

fa 

■ 

•a 

11 

e 

is 

£S 

B 

fa 

t 

I* 

g 

Is 

i 

g 

is 

£ 

p+ 

£ 

1+ 

1 

f+ 

Inch. 

1+ 

o 

!+ 

1 

1+ 

Inch. 

Jack 

Inch* 

Inch. 

^K  vWPMOm 

Inch. 

Indus. 

Inches. 

Inch. 

Inchts. 

Inch. 

Inches. 

Inch. 

ft  07 

-0.84 

0.60 

-a  32 

0.84 

—0.11 

0.85 

+L06 

1.81 

—1.45 

1.47 

—0.97 

1.48 

+0.64 

0.94 

+147 

0.20 

+0.40 

0.09 

—0.02 

0.59 

+1.52 

1.63 

—0.11 

0.73 

—0.61 

2.35 

+3.32 

a  70 

+0.83 

0.66 

+L11 

0.08 

+0.09 

0.94 

+0.02 

2.09 

+0.73 

2.38 

—1.90 

2.57 

+0.65 

1.88 

+3.78 

0.87 

+0.48 

0.30 

—0.24 

0.62 

+0.39 

1.96 

+0.12 

1.40 

—1.04 

8.28 

—0.49 

L10 

+0.82 

0.70 

1    —0.88 

0.41 

—0.32 

0.82 

+0.58 

2.80 

+0. 65 

2.09 

—1.84 

4.98 

+0. 12 

1.40 

-1.18 

1.06 

+0.01 

0.32 

+0.22 

1.46 

-f0.07 

2.03 

—0.81 

1.81 

—1.22 

2.37 

+0.91 

L21 

+L9Q 

0.83 

—d.  28 

0.85 

+0.11 

2.99 

+0.07 

5.44 

—1.14 

7.31 

—5.94 

9.62 

—3.80 

L79 

-a  87 

a  79 

+L01 

0.77 

—0.44 

1.82 

+2.43 

4.88 

—0.87 

7.08 

—8.84 

8,22 

—0.70 

L01 

+0.80 

0.47 

-0.42 

0.44 

(») 

1.00 

(l) 

2.01 

—1.76 

3.40 

—2.61 

6.31 

—2.89 

0.47 

+0.46 

0.22 

+0.28 

0.11 

+0.22 

0.03 

+0.25 

1.74 

—1.22 

1.39 

—0.99 

2.42 

+0.10 

0.28 

+0.00 

0.01 

—0.01 

0.04 

—0.04 

0.42 

—0.06 

1.43 

—0.53 

2.20 

—2.10 

5.86 

+2.37 

a  si 

+L14 

n 

<*) 

<*> 

±0.00 

0.33 

+0.27 

1.04 

+0.97 

1.17 

—1.17 

4.05 

+6.40 

a  33 

+2.24 

a  oi 

-0.01 

a  oi 

+0.03 

0.16 

+0.17 

1.23 

+1.32 

2.52 

—2.20 

4.93 

+2.75 

0.22 

+1.17 

p« 

+0.02 

<*> 

+0.02 

<*) 

±0.00 

0.59 

—0.20 

0.98 

+0.11 

3.92 

+0.73 

a  07 

+0.24 

-0.02 

0.21 

—0.21 

0.05 

+0.02 

0.48 

-0.13 

0.66 

—0.55 

2.33 

+2.79 

1.71 

(») 

4.48 

+1.02 

2.08 

—0.79 

5.26 

+1.43 

1.94 

—1.61 

8.65 

—2.61 

1.82   —0.89 

3.86 

+1.24 

ft0 

+6.62 

6.61 

-1.78 

9.02 

—0.82 

10.32 

+2.42 

11.50 

+0.26 

7. 80!  -J-J.  54 

2.08 

-0.06 

+0.21 

2.22 

—0.70 

5.18 

—2.74 

6  02 

-3.84 

7.07 

+0.10 

6. 83!  —1. 10 

LI  J 

-a  35 

1.04 

+2.30 

2.43 

—1.03 

2.86 

-4-2.18 

1.32 

+0.14 

0.82 

—0.22 

O.OO;  -0.40 

3.29 

+0.48 

6.60 

—0.78 

0.10 

+0.81 

10.78 

+2.42 

10.04 

+3.92 

12.98 

+  3.33 

11.43+  4.34 

4.82 

+7.00 

8,61 

+L80 

3.41 

+1.49 

a  84 

+2.39 

11.04 

+0.81 

9.40 

+10.49 

12.43+15.74 

L07 

—1.41 

1.04 

+0.38 

2.07 

—0.30 

2.33 

—0.53 

8.02 

+0.24 

2,59 

+0.80 

I 
L63!  —0.67 

1  Beeord  Incomplete 


'Inappreciable. 
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APPENDIX   28. 

Average  precipitation  at  selected  stations  of  the  Signal  Service,  United  States  Army,  for 
each  month  and  the  year.    ( Computed  for  the  decade  ending  December  31, 1884.) 


8tattana. 


New  England : 

Eastport,Me 

Portland.  Me 

Mount  Washington,  N.  H 

Boston,  Mass 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States : 

Albany.N.Y 

New  York  City 

Philadelphia,  Pa 

AUantioCity,N.  J 

Barnesat  City,  N.  J 

Cape  May,  N.  J 

Sandy  Hook, N.J 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Lynchburg,  Va 

Norfolk,  Va 

South  Atlantic  States: 

Hatterae,  N.  < ! 

Wilmington,  N.  C 

Charleston,  S.  C 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Ha 

Florida  Peninsula: 

Key  West  Fla 

Eastern  Golf  States : 

Montgomery,  Ala 

Vicksbnrg,Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shreveport,  La 

Galveston,  Tex , 

Indianola,  Tex 

Ohio  Valley  and  Tennessee: 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Buffalo,  N.  Y 

Oswego,  N.  Y 

Erie,  Pa    

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich , 

Upper  Lakes : 

Alpena,  Mich 

Esoanaba,  Mich 

Marquette,  Mich 

Port  Huron,  Mich , 

Chicago,  111 

Milwaukee,  Wis 

Dulutb,  Minn 

Upper  Mississippi  Valley : 

Saint  Panl,  Minn 

La  Crosse,  Wis  ..*. 

Davenport,  Iowa  ...  .9. .... , 

Dubuque,  Iowa 

Keokuk.  Iowa 

Cairo,  111 

Saint  Louis,  Mo , 


t 


In. 
182 
8.40 
4.43 

4.87 
3.00 
4.47 

2.65 
8.82 
8.30 
4.05 
4.85 
4.28 
4.23 
3.55 
3.86 
5.22 
4.21 
4.46 

6.50 
4.02 
4.22 
4.74 
8.03 
8.50 

2.31 

4.68 
5.81 
5.76 

4.08 
4.12 
2.05 

6.80 
6.58 
5.00 
4.84 
2.60 
3.00 
3.20 

2.75 
8.87 
8.23 
2.42 
1.02 
1.03 

2.17 
1.45 
1.82 
1.02 
1.70 
1.02 
0.05 

1.07 
1.18 
1.37 
1.33 
1.34 
4.50 
1.04 


In. 

4.48 

3.85 

4.60 

3.07 

4.47 

4.10 

2.84 
8.76 
8.40 
3.53 
8.78 
8.40 
3.73 
3.M 
3.44 
3.21 
3  31 
2.08 

6.25 
2.70 
2.02 
3.32 
2.36 
3.32 

1.61 

4.06 
5.60 
4.70 

4.67 
8.21 
1.80 

4.08 
5.80 
5.41 
4.77 
4.W 
4.86 
2.74 

2.76 
3.11 
3.30 
8.12 
2.07 
2.01 

2.46 
L61 

1.72 
2.40 
2.87 
2.47 
1.28 

1.10 
1.32 

1.88 
1.70 
2.10 
4.30 
3.5C! 


9 


In. 

5.52 

8.84 

7.44 

5.55 

5.70 

5.56 

3.04 
4.47 
3.60 
4.37 
5.27 
5.56 
5.68 
4.70 
4.56, 
130 
4.40 
4.68 

7.84 
4.40 
4.15 
5.48 
3.42 
2.54 

0.75 

6.01 
7.04 

5.071 

4.02 
3.21 
2.46 

6.44 
6.13 
5.88 
4.56 
4.29 
4.35 
3.41 

3.05 
3.27 
8.40 
3.28 
2.36 
3.21 

2.10 
1.85, 
1.56! 
3.86 
3.18 
3.20 
1.70, 

1.54 
1.06 
2.61 
2.56 
2.04 
4.25 
3. 23. 


In. 

3.66 

3.08 

6.80 

4.00 

8.71 

3.60 

2.58 
2.00 
2.36 
3.43 
2.00 
3.08 
3.75 
3.04 
2.07 
5.32 
3.13 
4.34 

5.78 
3.78 
5.65 
4.81 
5.28 
4.03 

L58 

6.25 
5.81 
6.62 

5.83 
3.87 
1.70 

5.18 
0.58 
5.37 
4.13 
8.28 
3.14 
-2.16 

2.25 
1.84 
2.62 
2.28 
1.83 
2.21 

1.80 
2.10 
1.0H 
2.25 
3.48 
3.18 
2.37 

1.00 
2.12 
2.83 
3.04 
2.84 
3.85 


In. 

4.70 

8.10 

7.33 

3.21 

8.30 

3.18 

3.02 
2.68 
2.50 
2.32 
2.53 
2.40 
4.14 
2.81 
2.00 
3.06 
2.35 
3.13 

3.80 
3.23 
3.87 
2.24 
2.30 
8.88 

4.51 

3.22 
5.17 
5.02 

5.31 
4.52 
3.54 

8.08 
5.25 
3.52 
3.05 
4.74 
4.11 
2.00 

3.23 
3.14 
3.72 

3.40 
3.47 
a  74 

4.02 
3.70 
2.06 
3.10 
3.76 
a  66 
4.47 

3.48 
3.54 
4.37 
4.31 
4.57 
4.40 


4 


3.421  3.48 


In. 

8.03 

3.58 

a  81 

3.64 

3  48 

8.05 

4.02 
3.81 
3.84 
3.38 
3.85 
3.87 
4.50 
4.47 
4.02 
3.85 
3.32 
4.31 

4.73 
7.14 

an 

4.38 
7.07 
5.02 

4.41 

4.20 
8.70 
5.68 

2.08 
8.40 
2.80 

4.10 
5.63 
4.86 
4.53 
6.16 
5.54 
a  86 

8.33 

3.32 
4.15 
4.37 
8.81 
3.68 

4.84 
5.08 
4.46 

3.88 
4.62 
4.38 
4.67 

4.05 
4.52 
5.40 
5.88 
6.06 
5.04 
5.17 


I 

9 


In. 
5.88 
3.60 
11.66 
4.04 
5.29 
5.03 

4.30 
4.37 
3.86 
3.31 
4.11 
3.38 
4.62 
4.73 
4.60 
6.30 
2.04 
5.42 

164 
7.02 
7.70 
4.16 
4.42 
5.00 

3.72 

8.58 
4.15 
6.34 

4.07 
3.18 
2.08 

5.11 
8.17 
6.51 
4.71 
6.04 
4.08 
4.56 

8.46 
2.08 
2.04 
4.17 
3.81 
4.60 

8.72 
8.10 
3.10 
2.04 
4.50 
3.72 
3.57 

3.33 
5.54; 
4.35 
5.00. 
4.62! 
4.82; 
4,18| 


In. 

8.16 

2.65 

7.74 

3.46 

4.46 

4.27 

8.40 
4.68 
8.04 
5.51 
5.10 
6.54 
4.08 
3.88 
4.07 
5.28 
3.00 
5.84 

6.24 
8.18 
6.08 
4.54 
6.40 
7.20 

5.78 

8.65 
4.04 
5.46 

2.40 
6.27 
4.46 

3.87 
,8.17 
3.80 
3.75 
3.20 
4.23 
2.02 

2.91 
2.40 
2.04 
2.05 
8.04 
3.37 

8.76 
4.72 
3.86 
3.03 
2.78 
2.76 


1 

s 

1 


3.68J 

3.58; 
187i 
1251 
3.40 
3.20! 
3.13 
2.50i 


In. 

8.57 

2.07 

0.21 

3.05 

4.08 

3.45 

3.43 
3.56 
8.47 
8.31 
4.63 
8.88 
4.04 
4.07 
3.07 
5.43 
3.81 
5.07 

7.84 
7.01 
6.65 
3.08 
5.05 
6.09 

6.98 

198 
4,76 
4.41 


i 

i 


In. 

4.72 
3.52 
7.74 
5.04 
8.98 
8.75 

2.61 
3  24 
2.98 
8.66 
4.27 
8.60 
4.17 
197* 
2.90 
4.12 
3.42 
3.00 

6.51 
2.66 
3.24 
8.00 
2.83 
8.26 


4.82 
6.82 
6.49 

2.74 
2.61 
3.63 
8.01 
2.92 
2.47 
8.00 


In. 

4.561 

8.28 

7.01 

4.10 

8.68 

8.97 

8.21 
2.93 
2.83 
2.02 
8.58, 
8.40 
3.51 
2.64 
2.8J 
4.  Hi 
3.06 
3.48 

7.06 
4.06| 
5.28 
2.80 
4.19, 
7.42 

6.06  2.83 

3.05  8.84 
4.18  6.62 
8.58  5.40 


1 

a 
I 


4.05 
6.64 
4.69 

8.22 
8.88 
8.25 
8.68 
8.91 
3  25 
2.26 


8.12  8.88 
2.57  8.26 
4.86  4.28 
4.83;  8.29 
2.721  3.25 


2.83 

4.09 
4.69 
5.25 
2.64 
2.45 
2.71 
4.52 

8.08 
5.24 
a  16 
4.95 
3.66 
2.39 
a  02 


a  36 

6.04 
4.56 
4.10 
8.44 
4.48 
a  13 
8.40 

2.30 
2.92 

a  70 
a  42 
a  76 

8.46 
3.16 


5.43 
4.86 
a  26 

4.20 
5.18 
8.96 
a  911 
4.08 
a  82 
2.62 

a  48 
a  72 
4.75 
2.811 
2.94 
2.0OJ 

iwl 
a  65 

2.66 
170 
a  12 
122 

i.7o; 


In. 

51.22 

40.64 

00.13 

4a  02 

49.70 

49.07 

38.15 
4148 

3140 
44.16 
49.60 
4a  34 
5LS2 
44.07 
45.81 
5a  82 
4160 
50.33 

74.54 

58.78 
50.37 
47.94 
5a  64 
65.20 

4107 

5131 
63.21 
64.74 


5,66'  5152 
122  5108 
169  37.68 


In. 
4.28 
a  57 
6.44 

a  50 
a  66 
a  53 

195 

a  75| 

182 
4.47 
4.63 
4,77 
4.15 
169 
3.77 
4.42 
4.74 
159 

176 

ass 

a  66 
4.08 
a  78 

a  02 

1.59 

186 
180 
101 


4.57 
4.66 

4.14 
4.56 
3.62 
409 
110 


1 
4. 

a 
i 
i 
i 

i 
i 
i 
i 
i 
l. 

L 


a 

46; 

91 

47. 
87 

70 


54. » 
5180 
54.74 

4180 
4&0S 
4187 
3174 

3161 
37.41 
4115 
3183 
3181 
37.61 


04 


8195 
37.69 
3115 
59|  M.65 
8111 
31» 
8198 


*4J 
94 
61 


1.26. 

100 

112| 

2.24: 

12l| 

4.24 

107. 


1.45 
1.49 

Ml1 
1.89 

1.97 

184 


3171 
9183 
40.63 
38.08 
48.2? 
31 4J 
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Average  precipitation  at  selected  stations  of  the  Signal  Service,  <fc. — Continued. 


Hleaonri  Valley: 

Leavenworth, 

Omaha,  Nebr 

Yankton,  Dak 

Extreme  Northwest : 

Bismarck,  Dak 

Northern  Slope: 

Cheyenne.  Wjo 

North  Platte, Nebr.. 
Middle  Slope: 

DenvexvColo ........ 

Pike's  Peak,  Colo  ... 

Dodge  City,  Kana.... 
Middle  Plateau: 

Salt  Lake  City,  Utah 
North  Pacific  Coaat : 

Portland,  Oreg 

Middle  Pacific  Coaat: 

San  JrancJaeo,  Cal . . 
South  Pacific  Coaat : 

San  Diego,  Cal 


f 

I 


I 


In. 

LOO 
0.82 
0.58 

0.56 

i 

0.84 
0.60 

0.70 
1.64 
0.36 

L88 

6.73 

5.88 

1.80 


In. 

L72I 
0.88 
0.00 

D.68 

0.15 
0.80 

0.50 

1.2 

0.55 

1.37 

7.02 

4.10 

2.84 


9 


In. 

2.57 
L84 
1.24 

L15 

0.62 
0.64 

0.88 
2.06 
0.82 

2.08 

6.63 

8.88 

L62 


In. 

8.60 
8.38 
8.50 

2.86 

1.07 
1.84 

1.76 
3.14 
1.24 

2.60 

3.64 

2.57 

102 


* 


In. 
5.08 
5.52 
4.54 

3.28 

2.45 
8.00 

3.43 
4.11 
4,35 

2.07 

2.51 

0.84 

0.48 


s 

0 
*9 


In. 
6.00 
7.40 
5.01 

3.64 

1.27 
3.72 

1.52 
1.08 
8.08 

a  67 

L61 

0.44 

0.00 


*9 


In. 
5.13 
6.22 
4.43 

2.85 

L58 
2.06 

1.58 
488 
8.40 

a  41 

0.88 

ft 
0.01 


l 

0 

4 


In. 

8.07 
4.18 
2.43 

2.82 

1.66 
2.28 

L64 
420 
8.45 

0.76 

0.88 

0.01 


* 


0.06 


1 


In 

3.11 
8.54 
2.00 

1.44 

0.04 
1.40 

0.78 
1.00 
1.07 

a  01 

2.07 

0.22 

0.05 


I 


In. 

8.78 
3.42 
L85 

L34 

a  74 
1.82 

0.76 
L46 
1.45 

1.81 

5.74 

L86 

0.57 


I 


I 

I 


In. 

2.64 
1.22 
0.36 

a  56 

0.26 
0.20 

0.81 
2.26 
0.70 

L40 

7.71 

2.20 

0.62 


In. 
1.54 
0.05 
0.80 

0.85 

0.26 
0.70 

0.84 
L44 

0.78 

L55 
8.76 
3.86 
2.88 


i 


In. 
30.40 
30.22 
28.64 

21.48 

11.25 
10.32 

15.15 
20.84 
21.11 

16.07 

55.04 
24.88 
11.14 
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APPENDIX    29. 

Average  precipitation  at  selected  stations  of  the  Signal  Service,  United  States  Army,  for  rack 
month  and  ike  year.    (  Computed  from  January,  1880,  to  and  including  December,  1884. ) 


Stations. 


New  England: 

Eastnort,Me 

Portland,  Me 

Mount  waabington,N.  H. 

Boston.  Mass 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States : 

Albany.N.Y 

New  York  City 

Philadelphia,  Pa, 

Atlantic  City,  N.J 

Barnegat  City,  N.  J 

Cape  May,  N.  J 

Sandy  Hook.  N.J 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Lynchburg,  va 

Norfolk,  Va 

South  Atlantic  States :    • 

Charlotte,  N.  0 

Hatteras,N.C 

Kitty  Hswk.N.C 

Bmithville,  N.  C 

Wilmington,  N.C 

Charleston,  8.  C 

Augusta,  Ga 

Savannah- Ga 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  WesLFla 

Eastern  Golf  States: 

Atlanta,  Ga 

Pensaoola,  Fla 

Montgomery,  Ala 

Yicksburg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shrereport,  La 

Little  flock.  Ark 

Galveston,  Tex 

Indianohv  Tex 

Bio  Grande  valley : 

Brownsville,  Tex 

Ohio  Valley  and  Tenne  _ 

Chattanooga,  Tenn. 

Knoxville,  xenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind. . . 

Cincinnati,  Ohio. . . . 

Columbus,  Ohio .... 

Pittsburg,  Pa 

Lower  Lakes : 

Buffalo,  N.  T 

Oswego,  N.Y 

Brie,  Pa 

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 


6.28 
4.68 
4.09 
4.70 
6.64 
5.01 
4.84 


6.26 
2.16 

7.78 
6.08 
4.36 
6.98 
6.84 

4.62 
4,75 
4.86 
2.55 


7.82 
7.63 
6.02 
6.65 
8.02 
2.01 
8.99 
8.88 
8.84 


4.86 
5.30 
8.91 
2.75 
2.69 
2.37 
3.85 
2.18 
2.26 

2.70 
a  72 

6.57 
4.48 
5.85 
6.48 
8.84 

6.83 
8.66 
8.61 
1.55 


187  0.90  LOO  0.58  8.75  2.22  2.02  4.98 


3.23 
8.72 
4.12 
4.11 
8.00 
8.29 


In.  I 
8.35 
170| 
5.87 
2.921 
2.8l| 
3.33 


2.71 
8.96 
8.63 
4.60 
4.84 
5.61 
4.51 
5.18 
5.29 
6.23 
4.97 
4.84 

6.39 
7.44 
6.69 
4.69 
5.20 
4.26 
6.18 
8.47 
2.89 

3.81 
0.49 

8.09 
4.37 
6.95 
6.73 
4.72 

4.35J 
5.03| 
3.87| 
2.46 


5.33 
4.70 
5.67 
3.54 
3.34 
3.33 
5.03 
8.69 
3.62 

2.98 
2.15 

6.19 
6.00 
5.44 
5.49 
7.26 

5.65 
6.28 
2.82 
1.81 


7.74 
6.56 
6.13 
6.64 
4.09, 
4.08, 
8.99 
3.60 
8.22 


2.62i 


6.41 
6.14 
5.29 
5.52 
4.50 
3.67 
8.70 
a  39 
2.08 

L88 
1.56 
2.67 
2.85 
2.31 
2.55 


In. 

4.09 
4.06 
9.11 
4.05 
8.60 
4.35 

8.48 
2.95 
2.72 
2.18 
2.53 
2.31 
4,50 
2.27 
3.16 
2.14 
2.29 
2.65, 

2.57, 


2,57, 
5. 051 

2,48' 
4.97, 
3.04' 
6.52 
5.26 

6.46 
7.07 
6.15 
4.76 


In. 

4.01 
2.91 
8.73 
8.13 

3.24 
4.07 

8.61 
8.78 
3.27 
3.16 
3.89 
3.63 
4.33 
5.24 
5.41 
4.03 
8.62 
5.03 

4.52 
4.70 
4.58 
2.92 
6.43 
4.78 
8.69 
5.29 
4.98 

6.16 
4.12 


3.96 
8.18 
5.75 
4.72 
4.85 
5.69 
5.49 
4.99 
3.65 

4.50 
4.14 
4.10 
8.85 
3.92 
8.92 


2.74 
3.28 
4.48 
2.91 


In. 
6.91 
4.18 
12.45 
4.14 
4.60 
5.04 

4.19 
4.05 
8.14 
3.38 
3.57 
3.22 
3.99 
4.88 
4.10 
6.69 
a  25 
6.03 

5.19 
7.84 
9.01 
5.98 
a  70 
6.91 
3.75 
4.05 
6.44 

a  48 

8.78 

2.76 
6.42 
3.06 
6.88 
6.60 

5.16 
8.90 
2.86 
1.90 


8.67 

8.21 

8. 94 

4.76; 

4.09; 

4.041 


8.05 
8.69 
4.07 
5.87 
5.41 
5.67 
8.28 
3.23 
2.73 
4.43 
2.74 
4.41 

4.08 
a  67 
129 
5.45 
7.83 
7.16 
4.23 
7.80 
7.54 

9.47 
a  68 

a  67 
10.48 
a  60 
133 
4.65 


4,15, 
190 
182, 
137 
182, 
122 
193 
108 
8.07 
1 
3.16 
138' 
1761 
183 
146 
174 


• 

hi 

£ 

u 

p. 

I 

£ 

a 

In. 

In. 

3.25 

4.52 

185 

115 

9.83 

10.20 

152 

3.57 

4.49 

176 

160 

4.51 

8.60 

141 

4.87 

190 

8.71 

187 

3.37 

8.81 

5.45 

4.25 

8.22 

fr20 
181 

4.61 

8.54 

186 

158 

110 

119 

4.59 

3.86 

144 

4.32 

129 

8.77 

8.52 

a  83 

148 

4.26 

192 

4.36 

4.06 

6.78 

8.21 

5.92 

180 

135 

1.93 

4.45 

158 

5.43 

116 

152 

185 

6.54 

151 

109 

1.96 

a  73 

4.28 

146 

133 

4.81 

102 

3. 38  3. 58 

4.40 

3/85 

171 

194 

176 

170 

106 

4.12 

126 

162 

196 

105 

166 

106 

177 

4.78 

1  168 

4.17 

199 

4.29 

133 

4.54 

147 

4.06 

143 

4.24 

182 

165 

105 

168 

I  1.79 

192 

1  191 

194 

144 

102 

149 

198 

169 

17ff 

jg 

a 

► 

o 

ft 


In. 

192 

164 

7.89 

147 

142 

199 

180 
143 
1.68 
192 
181 
152 
178 
108 
117| 
4.20! 
149! 
197 


4.30, 
7.85, 
1561 
174 
168' 
175' 
166; 
116 
4.14 

187 
128 

4.86 
110 
198 
7.72 
4.95 

128 
109 
4.61 
128, 

iW 

4.99 
4.08 
186 
179 
144 
4.54 
128 
186 
1.88 

106 
142 
4.84 
137 
172 
160 


In. 
113 


Jaa. 


175 

161 
4.30 
4.11 

198 

4.16 

194 

4.79: 

4.66! 

1171 

166| 

188, 

4.021 

4.03 

172! 

1922 

4.99' 
122, 

a  eel 

118! 
2.821 
165 
4.061 
4.26 
8. 69 

166 

L45 

171 
100 

a  51; 
7.  oil 

171 

103, 
ISO1 
4.86 

1.65] 

1.71 
I 
150 
4.20; 
4.3*1 
169* 
4.80; 
196 
4.81, 
168 
116 

162 
4.52, 
17* 
166 
111 
16* 


41.50 
95.19 
41.68 
6i 
21 


18 
70 
37.58 
47.99 
50.49 


47.66 
43.61 
44.70 
55.80 
43.69 
46.78 


72.28 


46,24 
56.36 
5L.66 
47.46 


56.70 
4L93 

57.42 
66.56 


62.76 

58.9: 

66.35 

53.14 


34.86 

61.46 
55.56 

56.46 
56.22 
46.86 
46.66 
41 13 
44.5? 
37.16 

3183 
86.  W 
4164 
37.34 
3147 
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Average  precipitation  at  selected  stations  of  the  Signal  Service,  ^c— Continued. 


Upper  Lakes : 

Alpena.  Mich 

Bftcanaba,  Mich 

Grand  Haven,  Mich. . . 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee,  Wis 

Daluih,MJnn 

T/pper  Mississippi  Valley: 

Saint  Paul,  Minn 

LaCrosse,  Wia 

Davenport,  Iowa 

Das  Koines,  Iowa 

Dubuque,  Iowa 

Keokuk.  Iowa 

Cairo,  111 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans  . . . 

Omaha,  Nebr , 

Yankton,  Dak 

Extreme  Northwest : 

Bismarck,  Dak 

Boford.  Fort,  Bak .... 
Horthern  Slope: 

Custer,  Fort,  Mont 

Desdwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr... 
Middle  Slope: 

Denver  Colo , 

Pike's  Peak,  Colo 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope: 

Concho,  Fort,  Tex 

Stockton,  Fort,  Tex.. 
Southern  Plateau : 

EI  Paso,  Tex , 

Apache.  Fort,  Ails  . .. 

Grant,  Fort,  Ari* 

Prescott,  Aris 

Middle  Plateau : 

Salt  Lake  City,  Utah. 
Northern  Plateau : 

Lewiston.  Idaho 

Davton,  Wash. , 

Forth  Pacific  Coast: 

Olympia,  Wash 

Portland,  Ores 

Middle  Pacific  Coast: 

Bed  Bluir,  Cal 

Sacramento,  Cal , 

San  Francisco,  Cal ... 
South  Pacific  Coast: 

Los  Angeles,  Cal 

8an  Diego,  Cal 


LOO 
0.80 
0.64 

0.37 
0.89 


0.53 
L17 
0.77 
0.72 


L04  L37 


2.89 
8.92 

a  17 
a  66 

3.73 
8.07 
8.69 

1.71 
1.621 


t 
I 


In. 
2.86 
1.89 
3.66 

2.15 
8-17 
8.83 
2.89 
1.77 

L54 
1.19 
2.38 

1.70 
2.03 
2.81 
6.81 
6.69 
5.21 

2.85 
L27 

L10 

0.55 
0.48 


In. 

2.45 

1.44 

3.19 

1.79 

8.26 

2.85 

2.68 

1.73 

1.60 
L50 
2.58 
1.51 
2.40 
2.40 
3.28 
3.30 
2.65 

2.07 
1.49 

1.02 

0.67 

a  62 


1 

1 

>» 

& 

cd 

1      << 

* 

1 

In. 

In. 

.  L89 

2.94 

1.68 

8.96 

8.17 

3.81 

2.32 

3.45 

2.46 

8.58 

4.11 

4.24 

2.19 

8.01 

2.32 

4.09 

2.12 

2.72 

'  2.15 

3.13 

2.57 

4.23 

I  2.97 

6.46 

2.80 

4.42 

1  8.08 

4.48 

4.06 

5.14 

3.19 

5.92 

3.50 

3.50 

2.62 

466 

3.23 

6.80 

1  3.45 

5.87 

0.50 
0.99, 


0.53 

0.17:  0.58 
0.51  0.75 


0.61J 
1.28, 
0.7l! 
0.35, 

1.47i 

0.55 

a  45 

117 
L62 

LOO 


L85 
4.041 

7.68 
7.85 

2.20 
2.97 
3.43 

4.28 
2.90 


0.48 
2,18 
0.62 
0.26 
3 
1.5 
0.45 

0.62 
2.16 
1.74 
2.17 

1.57 

L18 
L99 

3.28 
3.70 

3.06 
8.74 
3.54 

4.20 
2.19 


« 

a 


9 
*9 


2.40  2.44 
0.96  1.47 

I 

L17t  8.21 

3.78  5.05 

1.41  2.56 
L64  8.51 


In. 

5.80 

5.03 

5.24' 

3.49 

4.59; 

4.571 

4.3H 

4.08. 

4.34I 
4.20, 
6. 21 1 
8.73. 
6.02 
6.221 
3.43J 
6.951 
3.86 

5.24 
7.91 
3.901 

3. 56 
2.55 
I 
2.51 
8.98 
1.86 
4.59 


In. 
8.59, 
2.99 
4.99 
3  09 

a  17, 

4.  or 

4.21 

2.93 

8.09 
6.13 
3.56 
4.74 
5.75 
8.06 
5.01 
2.89 
8.66 

5.01 
6.63 
3.49 

2.51 
2.26 

L21 
2.64 
L53 
2.44 


L74  3.04  L72  1.49 
2,12  4.78,  1.49  4.23 
L88  5.92>  8.37!  4.22 
0.80,  5.62.  2.93   3.04 


6.05 
1.C0 


1.70 
0.48, 

0.27! 
0.96, 
0.30 
0.79, 

2.87  L48<  0.64 

1.31  LOO!  1.88 


0.39, 

0.69; 

0.61 
a  50 


2.06 

2.08. 

1.22 
1.05 
0.18 


4.49 
2.91 

8.86 


3.09  L77 

I 
5.271  2.39 
4.50   1.87 


8.45 
4.56 
4.22 

2.22 
1.26 


1.06 
0.80 
1.06 

0.62 
0.72 


L10 


4.37 
3.35 
2.86 

0.22 

0.87 
0.70 

s 


In. 

3.06 

4.14 

3.09 

3.56 

3. 071 

2.74 

2.15! 

4.62 

zd 

8.44 

2.78 
4.36 
3.77 
2  36 
2.13 
2.29 
1.72 

3.45 
4.03 
2.18 

2.581 
1.33 

1.16 
2.05 
1.74 
2.61 


JS 
E' 

■   <S 
,    P. 

I   « 

In. 

8.85 
5.62 
3.54 
5. 92 
2.00 
2.23 
2.52 
4.32 

3.73 
6.07 
3.47 
3.51 
5.17 
2.97 
3.19 
3.74 
2.80 

3.51 
4.24 
2.78 

L22l 
1.05, 

0.89 
0.90 
1.06 
L07 

0.55 
L67 
1.08 
2.54 

4.35 
a  47 

1.77 
1.82 
1.41 
1.37 


L49 
4.26 
8.82 
8.18 

4.21 
3.73 

2.98 
5.39 
8.88 
3.24 


1.06  0.68 

1 

0.30,  0.62 
0.41   0.82 


1. 56'  0. 55  0. 54 
1.47,  0.90  0.80 


0.33  (1) 
0.41;  (1) 
0.66   (1) 


0  28 
0.11 


(1) 
0.02 


0) 
(1) 
0.01 

(1) 
0.07 


2.01 
1.96 


2.43 
3.83 
4.77 
5.41 
4.25 
4.61 
4.23 
4.93 
4.16 

4.80 
4.46 
2.67 

1.40 
0.83 

0.78 
LOO 
0.821 
2.08 

0.83 
1.61 
2.01 
3.25 

4.38 
2.24 

1.82 
L73 
1.35 
0.55 

1.62 

L96 
2.80 

5.20 
5.52 


0.59  1.61 
0.47J  1.23 
0.251  L46 


I 


(1) 
0.02 


0.56 
0.71 


1.51 
1.64 
2.00 
2.27 
1.99 
L96 
4.84 
3.18 
3.73 

2.23 
1.00 
a  30 

0.53 
0.86 

I 
0.56, 
1.29 
0.21, 
0.211 


L55 
1.08 
1.86 
1.64 
2.111 
L85, 
3.95 
3.48 
2.59 

0.97 

0.84 


28.97 
35  20 
37.86 
44  88 
42.15 
37.32 
49.50 
47.52 
39.16 

37.89 
41.71 


0. 72l  2a  13 


0.94 
0.84 

0.96 
1.21 
0.33 
a  58 


0.75  a  78 

L85  0.98 

0.89,  0.58 

0.73  0.98 

1.40  1.62 

1.05  0.80 


0.56 
0.81 
0.30 

0.49 

1 


1.04 
2.43 
1.95 
2.46 


LOO   1.48 


1.40 
2.09, 


3.28 
5.06 


19.17 
1^61 

14.80 
25.68 
12.74 
20.38 

14.28 
2a  30 
24.78 
23.97 

34.72 
24,61 

14.41 
24.98 

iais 

16.72 
15.11 

laos 

27.77 


4.41  9.36  51.42 
&  74 10. 91   53.40 


1.34 
1.15 
1.66 

0.77 
0.22 


5.65  23.02 
&  42  23.83 
5.36'  25.34 


a  24 
2.30 


17.89 
12.14 


1  Inappreciable. 
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APPENDIX   31. 

Monthly  and  annual  precipitation,  from  reports  made  by  voluntary  observers  of  ike  Signal 
Service,  United  States  Army,  for  the  year  ending  December  31, 1884. 


8tetloiD.ii 


Aoootink,  V  a 

Aiken,  8.C 

Ainsworth,  Wuh 

Albany,  Oreg 

Albion,  Idaho 

Allison,  Sana 

Amherst,  Mass 

Anderson  villa,  Oa 

Anna,  111 

Ann  Arbor|Mioh 

Antrim,  N.  H. 

Archer,  Fla 

Ardenia  (PhUUpatown),  H.  Y.. 

Ashland,  m.W. 

Asheville,  N.  0 

Ashwood,  Tenn 

Atchison,  Xana 

Athena,  Oa 

Aabnrn,  N.  T 

Austin,  Tenn 

Austin,  Tex 

Bainbridge  Island,  Wash 

Bandon,  Oreg 

Belmon t,  N.  B 

Beloit,Wis 

Belvidere,N.J 

Bethel,  Conn 

Blaokeburg,  Va 

Blooming  Grove,  Pa 

Blue  Lake,  Oal 

Bowling  Green,  JEy 

Brevard.  N.C 

Bristol,  N.  H 

Banker  HilLDl 

Burlington,  Vt 

Cahaenga,Cal 

Caldwell,  N.J 

Carson  City,  Her 

Catawiasa,  Pa 

Cath  Soph,  8.  A 

Cedar  BapidafW},  Iowa 

Chambersbnrc.  Pa 

Chapel  HilLlTc 

Charlotte,  Vt 

Cheater,  Minn 

Cincinnati  (G.  W.  EL),  Ohio . . . 

Clarksville,  Tez 

Clay  Centre,  Kane 

Cleburne.  Tex 

Cleveland!,  Ohio 

Clinton,  Ind 

Cockburn  Harbor,  RW.I... 

College  City,  Cal 

CoUege  Hill,  Ohio 

CoUinsviUe,  111 

Conception,  Ho 

Contoocook,  N.  H 

Cooperstown,  N.  Y 

Cornish,  He 

Cresoo.lowa 

Crete, N ebr  ................... 

Cumberland,  Hd 

Dale  Enterprise,  Va 

1  No  record. 
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*  Inappreciable. 
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Monthly  and  annual  precipitation,  from  report*  made  by  voluntary  oheener*  of  tk*  Signal 

Service,  United  Statee  Army,  d>e. -—Continued. 


Do  Soto,  Nebr 

Distributing  Beserrolr,  D.  C 

Dorset,  Vt 

Drifton,  Pa 

Dudley,  Mass 

Dyberry.Pa 

East  Harbor,  B.  W,  I 

Easton,  Pa 

Ea»t  Portland,  Oreg 

Elk  Falls,  Knns 

Embarras,  Wis 

Emmittsburg,  Md 

Emporia,  Kans 

JBola,  Otm 

FaotoryTuls,  N. Y. .......... 

Fall  Brook,  Cal 

Fall  Hirer,  Mass 

FaOsfatftOB.  Pa 

Fallston,Md 

FayettertlU,  Ark 

Flat  Rock,  X.C 

Forsyth,  Ga 

Fort  Coffins,  Colo 
Fort  Madison, 

Fort  8cott,  Kans 

Furt  Wayne,  Ind 

Fnnkfork  Ky 

Franklin,  Pa 

Franklin,  "Wis 

Fremont,  Nebr 

Gardiner,  Me 

GamtUville,  Ohio 

Genoa,  Xebr 

Gerraantown,  Pa 

Grampian  Hills,  Pa 

Grand  Cotean,  La 

Grand  Junction,  Colo 

Grand  Turk  Island,  B.  W.  I . 
Great  Falls  Reeerrolr,  Md . . . 

Green  Springs,  Ala 

Gutenberg,  Iowa 

Hartford,  Conn 

Haverfrrd  College,  Pa 

Highlands,  K.  C 

HifUdale,  Mich 

Hiram,  Ohio  

Holton,  Kans.... .   -  .. 

Hudson,  Mich 

HnlnvYille,  Pa 

Humboldt*  Iowa 

Humphrey,  H.  T 

Hydesrffle,  Cal 

Independence,  Iowa 

Independence,  Kans 

Indianola,  Iowa 

Ionia,  Mich 

Jacksonbare,  Ohio 

Jeffersonville.  Ind 

Johanna  Maria,  8.  A 

Johnaontown,  Va 

Sahiniasoo,  Mich 

Eelley'n  (near  Balcdgfa).  N.  C . 

Kennewick,  Wash 

Kew,  B.  W.I m.. 

Klamath  Agency,  Oreg.  -w. . . 

Laronia,  Ind 

Lafayette,  Ind...... 

Lake  Village.  N.  H 

Lancaster.  Wis 

Linamg,  Mich 

Lawrence,  Kans 

Lead  Hill.  Ark 

1  No  record. 
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3  Inappreciable. 
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Monthly  and  annual  precipitation,  from  reports  made  by  voluntary  observer*  of  the  Signal 

Service*  United  States  Army,  ^c.--Contiuned. 


Station*. 


Leetedale,  Pa  -~ 

Lenoir.  N.  C 

LeRoy,N.Y 

Limona,  Fla 

Llnoolnton,  N.  C 

Logan,  Iowa 

Locannport,  Ind 

Lullng.  La 

Lunenburg.  Vt 

Madison,  Nebr 

Madjson,  W:a 

Manatle,  Fla 

Manchester,  Iowa 

Manhattan,  Kans 

Manistique,  Mioh , 

Manitowoc,  Wis 

Margaretta  Township,  Ohio. . , 

^■■™^^M»  B^Jmtm  |  V      W      •     •     •     #•     W    9)    W    9    9    9     0^^B#4B94 

Marquotte,  Nebr 

Marshall,  Mich 

Mattoon,  HI 

Mand,  Kans 

May  port,  Fla 

Mazatlan.  Mez 

McDonosh,  Md 

Menand  station  (near  Albany), 

N.Y 

Mendon,  Mass 

Mendon,  Mioh 

Milan,  Tenn 

Milledgeville,  Ga 

Milton,  Mass 

Minneapolis,  Minn 

Monticello,  Iowa 

Moorestown,  N.  J 

Mottville,  Mich   

Mountainville,  N.  T 

Monnt  Forest,  Canada 

Mount  Ida,  Ark 

Muscatine,  Iowa 

Nayatt  Point,  R.  I 

NeMsville,  Wis 

Nephi,  Utah 

New  Athens,  Ohio 

New  Bedford,  Mass 

Newport,  Vt 

New  Tacoma,  Wash 

New  Ulm,  Tex 

North  I  olebrook,  Conn 

Northfleld,  Minn 

North  Lewisburg,  Ohio 

Nortbport,  Mich 

North  Volney,  N.Y 

Oakland.  Col .....   

Orono,  Mo 

Ottumwa,  Iowa 

Palormo,  N.Y « 

Paramaribo  (Dutch  Guiana), 

S.A  

Paterson,  N.J 

Penn  Yan,  N.  Y 

Peoria,  111 

Phillipftburg.N.  J 

Pierce  City,  Mo 

Plant  Waterloo,  S.  A 

Pleasant  Grove,  Wash 

Point  Pleasant,  La 

Port  Jervis,  N.  Y 

Portsmouth.  Oblo 

Powav,  Cal i 

Prairie  du  Chien,  Wis 

Princeton,  Cal I 

Prinoeton.  Mass , 

Providence,  RI I 


5.24 


6,50! 
5.161 
3.28 
0.70 


1. 97;  5. 39 
5. 56'  4. 98 
4.51<  1.69 
4.211  3.01 
1.73.  2.99 
1.86  3.74 
1.05  3.29 
1. 58  27.  16 
2.45  (J) 
0.94,  (») 
8.3010.25 
2.08   5.57 

0)   I    (') 
1.80   3.30 
6.30   2.70 

(!)       (') 
(»)      3. 37 
3.61   2.56  6.79 
1.271   (»)   |   <»)   I 
4. 86,  4. 68  15. 25; 

(')  '  (>)  >  (>)  I 
1. 17i  2. 02  2. 56 
3.101  1.75   2.05 

4. 58  16. 50 19. 85 
3.90   0.80,   (») 

8.59  5.79,  0.56 
4.37  3.38  5.42 
a  45  3.51  4.00 
3  23  0. 68   1. 48 


0)    18.33 


2.40 
1.83 
2.62 
2.07 
5.60 

<!> 
1.26 

<") 
3.29 

3.90 

4.811 

(')  ' 
2.71 
5.75 
4.25 


4.47 
2.73 
5.50 

0) 
4.10 

(') 
0.17 

(') 

3.75 
4.89 
2.26 
2.42 
0.05 
a.  29 
2.941 


2.52 
3.75 

(») 

3.99 

3.78 

2.00 

7.72 

7.18 

5.30 

3.63 

(»)  I   (>) 
3. 41 1  &  05 
0.50,  0.25 

(M      <") 
(>)    I  0.48 
4.33   8.71 

2.81  1.80 
2.82,  0.00 

(»)    '  (>) 

5. 16,  2. 69 

1.90  4.35 
5. 60  10. 75 

1.16  2.50 

3.03  (*) 

1.37 1  2.S 

4.91|  6.4 

1.27  l.fl 

8.45*  8.1 
oy  I  6.4 

2.82  3.fl 
3.K7'  3.(1 
3.73  4.8 
4.20  5.1 
9.85  C.  h 
0.47i  1.1 

(»)  0) 

2.12  6.5 

3. 47[  2. 4 

0.44  (») 

3.10  4.1 

2. 121  0.  0 

3.45  4.5 

4.311  (') 


In 

1.99 
0.60 
2.22 
3.75 
0.17 
5.50 
2.29 
3.84 
2.65 
8.35 
4.25 
6.03 
7.25 
6.64 
6  63 
1.55 
3.38 
3.271  0.03 
L70|  1.79 


1  08i 
2.20 


1.48 
4.70 


3.03,  0.19 
6.32  5.55 
5.  60 16. 50 
2.11   0.18 


6.16, 

(!)   i 

L87 

1.58 

3.38 

4.20 

3.91 

3.78 

5.08 

0.70 

3.42 

(')    , 

1.05; 

5.77! 

(»)   ; 

6.  32 

0.85 

1.39 

8.411 

3.45 

1.29' 

0.21; 

(l) 
3.48, 

a  60 

3.25 

3,20! 

0.26, 

8.12 

4.921 

2.19' 


aooi 
(»)  i 
V)  | 

2.82 
0.69 
2.98 
3.08 
3.19 
2.29 

<")  ' 
3.38' 

(>)  I 
0.70 
6.46 
4.60' 
4.00 
2. 05' 
2.39 
1.61 
5.8* 

0) 

1.78 

2.50 

3.45, 

LOS 

1.24 

8.00 

2.80, 

2.70: 

6.54 

2.65 


Tn. 
43.4* 
50.70 

39.31 


31.31 


40.43 

31.37 
SOLOS 


35,21 


i1* 


2.5515,95, 

L57  4.42 

7. 68'  7.03 

0.26  2.31 

0.00  6.40; 

1.37  4.43 

3.49  5.97 

4.16  3.21 

1.84  4.88 

4.99,  («) 

3.99  5.30| 

0.60  2.33, 

0.85  4.40 

7.00  2.00 

2.40  3.60 

0.05  7.73 
3.99 
1. 21, 
2.18 
I 


37.77 
42.67 


66.00 
4&40 


81.64 
34.30 
78.07 

38.20 
44.96 


2.97 

0)   | 

1. 90  2ft.  73 
3.21  4L80 
4.50 

,    CI 

0.16  Z07I 

7.9920.39  ...  . 
3.39!  4.231  43.32 
1.46   4.70*  4?.  31 

0.88   5.91 

1.70  2. 
(>)  1  6. 
5.29  0, 
3.50   6,59 


1  No  reoord. 


*  Inappreciable. 
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Monthly  and  annual  precipitation,  from  reports  made  by  voluntary  observer*  of  the  Signal 

Service,  United  Statee  Army,  $c— Continued. 


Station*. 


b 


r.i 


0 


In. 


Wrir'a  Bridge,  IT  H 

Weldon,N.C 

Wellington,  Kane 

Weltsboroagh,  Pa   

WellnborgTw .  V» 

We»tl»oTuogh,lf£&m 

We»t  Chester.  Pa 

We»terrUl*Obio 

W«-st  Leaven  worth,Kana. 

Westmoreland,  Kane 

Whit*  Plain*.  N.Y 

WUkeabarre,  Pa 


Pueblo.  Colo »  0.57 

Puerto  deLrnna,N.  Hex |  (') 

2.96 

a  oo 

5.70 

<»>  • 

5.60 
0.881 
(')    ' 
(») 
0.80 

C1) 

1.42 

8.27 

2.20 

3.18 

<l) 
0.02 
L70 
0.83 


Qnakertown,  Pa. 

Quitman,  Ga 

Baleieh,N.C 

Beadlngton,N.J 

Becefr?ng  Reservoir,  D.C . 

Bed  Willow,  Nebr 

Bichardton,  Dak 

Bichmond,  Ky 

Bdey.Ill 

Blpon,V7is 

Rock  ford,  HI  

Rowa,Maas 

Ragglee,Ohlo 

Sacramento,  Cal.., 

8alera,N.J 

Selina,Kana 

8aliDanCity,Cal 

Salt  Cav.B.  W.I 

Sandwich,  HI 

8aa  Befael,  Cal 

Sherlock,  Kana....^ 

Saowrille,  Va .T 

Some  reek  Mass 

SomervQle,2r.J 

gootbington,  Conn 

Sown  Orange,  N.J 

SpJcdand,  Ind 

Springfield,  Ark 

Springfield,  Ho 

Stetebnrjr,  S.  C 

State  College,  Pa 

StetcsTille/N.C 

Station  Albina,  &  A 

Sterling,  Kane 

Stookham,  Nebr 

Straflbrd,  Vt 

6nrnnan,Ind 

Soiaex,  Wla 

Swmn  wick.  Ill 

Swartoi  Creek,  Mich 

Sycamore,  Hi 

Tunaqoa,Pa 

Taunton,  Msm .......... . 

Tecomeeh,  Nebr 

Terra  Haute,  Ind 

Thonrri)le,Mich 

Topeka,Kane 

Traverse  City,  Mich 

Troy,  Pa 

Tucson,  Arte 
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Vermillion,  Dak 

Vevay,Ind 

Vm*lan<LN.J 

Yolan  town,  Conn 

Wabash,  Ind    

Washington  City 

Waaeeu,  Wle 

Wsa»eon,Ohio 

Webster,  Dak 
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Monthly  and  annual  preeip{tatton>  from  reports  made  by  voluntary  observers  of  ike  Signal 

Service,  United  States  Army— Continued, 


Stations. 
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APPE  N  DIX    32. 

Monthly  and  annual  precipitation  at  military  post  hospitals  for  the  year  ending  December 

31,  1884. 


Station*. 


Abraham  Llnooln,  Fort,  Dak.. 

AJeatraa  Island.  Cal.... 

Angel  Island,  Cal 

Asmnaboine,  fort.  Mont 

Barrancas,  Fort,  Pla .... 

Beoioia  Barracks.  Cal 

BidwelL  Fort,  Cal 

Brady,  Fort,  Mich 

Bridger,  ForfcWyo 

Brown,  Fort,  Tex 

Boford,  Fort,  Dak 

Colombo*,  Fort,  l^a  Y.  H 

Concho,  Fort,  Tex 

David's  Island,  X.Y 

Hlift,  Fort,  Mont 

Fred  Steele,  Fort,  Wyo 

Gaston,  Fort,  Cal 

Hamilton,  Fort.  U.  Y.  H. ...... 

Keogh.Fort,  Mont 

Klamath,  Fort,  Oreg 

Lewis,  Fort,  Colo 

Lyon,  For  t,  Colo 

Madison  Barracks,  N.Y 

Mason,  Fort  Cal 

McDermit,  Fort,  Nev 

McDowell,  Fort,  Aria.... 

McHenry,  Fort,  Md 

Meade,  Fort,  Dak 

Mojave,  Fort,  Aria 

Monroe.  Fort,  Va ....... ...... . 

Monnt  Yernon  Barracks,  Ala  . 
Niagara,  Fort,  -N.  Y..«. ........ 

Pembina,  Fort,  Dak , 

Plattaborg  Barracks,  K.  Y 

Presidio,  Cal 

Bandall,  Fort,  Dak 

Beno,  Fort,  Ind.  T 

Bobineen,  Fort,  Nebr 

Saint  Augustine,  Fla 

Shaw,  Fort,  Mont 

aiaseton,  Fort,  Dak 

Snelling;  Fort,  Minn 

Spokane,  Fort,  Wash 
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Totten,  Fort.  Dak 
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i1) 

5.61 
1.51 

<»> 
1.98 

<*) 
2.32 
2.21 
2.25 


In. 
4.18 
0.25 
0.06 
2.59 
2.89 
0.03 
0.08 
4.29 
2.90 
0.48 
0.25 
8.72 
0.96 
5.06 
1.10 
0.70 
0.00 
10.041 
1.70| 

(l)  I 
2.86, 

1.70; 
(>)  ! 

0  00, 

(«)  I 

1.18, 
1.62 
2.30, 
0.00 
3.12 
4.98, 
0.55 

(l)  : 
2.19 
0.00 
2.39 
3.22 
1.00, 


3. 54 10. 02 


2.66 
3.45 
2.10 
0.82 
2.57 
1.92 
0.86 
0.76 
8.40 
L78 
3.80 


0.59 
4.27 
3.61 
0. 20 
0.72, 
5.941 
2.02 
7.80 

0) 
4.64 

4.90 


u 

I 


In. 

2.80 

0.30 

0.25 

2.74 

0) 

0.15 
L55 
7.00 
0.74 
7.50 
0.18 
0.22 
3.64 
0.83 
4.65 
0.24 
2.28 
0.46 
0.46 
0.88 
L16 
0.20 
2.69 

<*) 

L69 

3.10 

<*) 

0.23 

0.00 

0.16 

LIB 

(X  70 

(») 
1. 
0.30 
0.04 

a  91 

0.50 
1.7l| 
2.29 
1.43 
5.51 
1.56 
0.76 
1.98 
2.04 
1.08 
1.00 
0.70 
1.94 
I 


% 

o 

O 


In. 

1.20 
0.97 
2.71 
0.41 

l1) 
1.07 
0.78 
4.35 
0.13 
10.17 
0.12 
3.36 
4.16 
4.45 
1.38 
0.68 
1.08 
3.41 
0.14 
1.22 
2.10 
0.70 
2.63 
0.94 
1.05 

0) 
0.98 

0.75 

0.07 

0.20 

5.76 

0.85 

(') 
2.42 
2.18 
0.97 
4.66 
0.34 
1.05 
0.39 
3.63 
2.37 
1.18 
1.04 
0.98 
2.14 
0) 
<») 
1.66 
0.39 


M 

a 

1 


a 


In. 

0.80 

0.05 

0.85 

0.42 

0) 
0.01 

<*> 

1.25 

0.08 

1.18 

1.32 

3.02 

1.50 

2.60 

0.00 

0.16 

0.84 

8.01 

a  26 

(') 

P) 

0.20 

2.49 

1.14 

0.00 

0.48 

3.01 

0.53 

0.00 

0.58 

4.73 

0.77 

2.25 

2.03 

0.19 

0.04 

8.88 

0.15 

3.87 


In. 


« 
P 

a 

a 


In. 


1.6025.82 
4.5028.81 


89,89 
15.80 


7.85 
a  78 
2.46!  .... 
7. 19l3l.  29 
6.38125.45 
3.3231.42 
0.25!  7.24 

0.801 

2.041  7.88 

0.44 

5.8536.21 
6.0239.85 
L  80  22. 02 

1.10 

14.4946.95 
5.4056.18 

0.24 

8.68 

4.30 

0)   

2.68 

5.8027.40 
1.8884.88 

4.14 

3.9042.29 
0.9022.97 

5. 69 

3.02..... 
3.10,69.37 
1.76'   .... 
2.62 
L26 

1.08 
2.50 

<») 
1.87 


23.76 


0.84   (») 
0,521  1.31 
1.41 

(!). 
0.63 

0.63 

L57 

(') 
6.20 


40.87 


0.45 

(')   I 
0.17 

0.251 

0.39 

(')   | 
6.00 

P>   I 
0.54 


19.68 


22.18 


14.84 
19.67 
18.56 


0.74 
0.50 


20.38 


1  No  record. 


'Inappreciable. 
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APPENDIX    33. 

Monthly  and  annual  precipitation  at  stations  on  the  Central  Pacific  and  Southern  Pacific 
Railroad*  and  connecting  branches  Jor  the  year  ending  December  31, 1884. 

[Copied  from  the  record*  on  file  at  the  office  of  the  chief  engineer  C.  P.  B.  B.] 


Stations. 


Alta.Cal 

Anaheim,  Cal 

Antioch,  Cal 

Apto8,Cal 

Aubnrn,  Cal 

Battle  Mountain,  Ker . 

Benson,  Aria 

Jteowawo,  Nev • 

Bishon  Creek,  Nov 

Bine  Creek,  Utah 

Boca,  Cal 

Borden.  Cal 

Brentwood,  Cal 

Brighton,  Cal 

Brown's,  Nev 

Byroo,  Cal 

Cabazon,Cal 

Callente,Cal 

Calistoga,  Cal 

Carlin.Nev 

Casa  Grande,  Aria 

Chioo,Cal 

Chnalar.Cal  

Cisco,  Cal 

Colfax,  Cal 

Colton.Cal 

Corinne,  Utah 

Daggett,  Cal 

Bavisville,  Cal 

Delano,  Cal 

Delta,  Cal 

Doming,  N.  Mex 

Dannigan,  Cal , 

Elko,  Nev 

El  Paso,  Tex 

Emigrant  Gap,  Cal 

Farmington,  Cal 

Fenner,  Cal 

Fresno  City,  Cal 

Gait,  Cal 

Gilroy.Cal 

Golconda.NeT 

Goshen,  Cal 

Hailcck,Nev 

Hawthorne,  Nev 

Hollister.  Cal 

Hot  ^nringe,  Nev 

Humboldt,  Nev. ....... 

Indio,Cal 

lone,  Cal 

Xeeler,  Cal 

Keene.Cal    

Kelton,  Utah 

Kingaborg,  Cal 

Knight's  Landing,  Cal 

Lathrop.Cal 

Lemoore,  Cal 

LI  verm  ore,  Cal  

Lords  burs,  N.  Hex 

Los  Angeles,  Cal 

Mammoth  Tank,  Cal ... 


2. 80 10. 58 
8.50,  8.64 

5.33!  7.63 
0. 70   A  — 
0.20 
0.75 

(') 

1.14 

4.60 

1.00 

2.62 

2.08 

0.56 

2,41 

(») 
2.00 

6,57 

1.20 

0.75 

2.48 

1.72 

a  40 12. 00 


In,  1 

5.20' 
1.75, 
2.621 

<»>  I 
8.02 

1.54, 

(»)  I 
0.771 
0.05, 
2.16 
1.00 
2.47) 
2.22 
8.54. 
0.72| 
2.50 

<«> 
2.90 

5.98 


1.82!  1.42 


7.54 
1.00 
0.55 
0.48 
8.07 
1.61 

(») 
0.81 
8.26 
1.20 
0.25 


9.73 
11.88 
1.90 
1.44 
3.78, 
2.38 
O   I 

a  70, 
3. 21 

LOO: 

0.201 


8.22J10.2015.1810.84 
1.44    6.04 


0.15 
2.29 
L70 
2.94 
0.69 
1.5G 
0.60 

(') 

1.05 

0.70 

1.20 

0.00 

2.81 

(')  I 
2,14 
0.05 
2.47 
3.68 
1.14 
3.50 
4.03 
0.80 


1.30 
8.18 
4.09 
6.65 
0.78, 
3.80 
0.72, 

(») 
8.80 
0.80 
0.75, 
8.16 
6.13 

(')   i 

7.46 

0.72 

4.09. 

3.53 

4.17 

8.21 

5.29 

0. 13 


3.0210.74 
(")   I  1.86, 


4.72 
0.15 
2.85 
2. 09 
3.80 
1.9L 
1.97 
1.80 
0.18 
2,66 
0.44 
0.51 
0.44 
6.51 
0.20 
3.16 
1.80 
2.17 
3.15 
2,57 
3,25 
2.70 
0.20 
3.15 
0.07 


0.30 

1.77! 

(»)  I 
0.23 
0.11 
0.00 

(') 

1.10 

0.42 

1.58 

0.00 

0.40 

(•) 

0.00 

1.38 

2.90 

1.75 

0.49 

0.00 

(? 
(') 
0.00 

(»)    ' 
0.65 

o.ro 
2.10; 

0.85 

1.09 

1.11 

0.58 

0.84 

1.511 

0.54 

L03 

0.69 

0.62 

0.29 

0.00, 

0.461 

0.39 

1.60 

3.23 

0.81! 

1.00 

0.00 

0.36 

0.40, 

0.20 

(»>  ; 

0.701 
0.19 


In, 

3.00 
1.28 
1.15 

(«) 
1.23 
2.18 
(•) 
2,25 
0.00 
0.52 
1.40 
1.73 
1.51 
1.55 
0.49 
1.54 

(») 
1.28 
2.06 
1.85 

(') 

2.11 

1.78 

8.54 

3.01 

0.32 

0.70 

0.00 

1.39 

0.22 

0) 
0.00 

2.59 

1.27 

(>) 

2.77 

1.82 

0.05 

1.29 

1.36 

1.24 

<:> 

(!) 

0.56 

0.89 

1.85 

1.28 

(>) 

0.00 

2.03 

0.80 

1.79 

0.35 

t%92 

1.89 

1.02 

1.49 

1.73 

0.00 

1.80 

0.00 


t 


In. 
0.00 
0.00 
0.00 

(') 

0.00 
0.00 
0.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.15 
0.00 

») 

.00. 

0.  00 

0.07 

a  00 

0.00, 
0.00. 
0.00. 
0.00 
0.00, 
0.20, 
0.00 
0.00 

a  00 

(') 

0.52 
0.00 

(»)  . 

0.00 
0.00 
0.00 
0.00, 
0.00 
0.00 
0.00, 
0.00 

0.00; 

0.03 
0.00, 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.15 
0.U0 
0.00 
0.00 
0.00 
0.00 
2.20 
0.00 
9.00 


0.00; 

0.00 
0.00 
0.00 
0.00 
0.26 
2.37 
0.00 

(») 

0.00 

<•> 

0.25 
0.30 
0.00 

a  00 

0.00 

(>) 

1.04 
0.00 
0.00 
1.56 
0.00 
0.00 

0) 

<•> 

0.00 
0.11 
0.10 
0.00 
0.14 
0.10 
0.05 
0.08 

(») 

0.00 
0.00 
0.20 
0.00 
0.84 
0.00 

C1) 

(>) 

0.00 

a  10 

1.80 
0.00 

(») 


1.48 

0.00 

6.01 
1.53 
L28 
0.59 

(>) 

1.93 

1.15 

(*) 

0.85 

1.81 

1.73 

0.44 

0.86 

a  30 

0.05 

1.80 

0.83 

L28 

a  00 

1.82 

0.00 

2.55 

(») 

0.26 

1.45 

0.82 

0.25 

1.14 

2.55 

0.801 

0.00 


0. 00 16. 37 


In. 

28.16 

20.78 

52.41 
11.  "6 

io.»: 


28.  u> 
20.63 
18.26 

24.34 

5.  (w 

20. 7T 


0. 00  n.  20 
0.00  5.28 
0.241  2.79 
0. 00,25. 05 
(*)  "23. 60 
0. 12|  8. 93 
a 05  8.65 


a  00 

0.16 
0.56 

(') 
0.00 
0.00 
0.05 


5.25 
2.16 
16.14 
1.85 
7.16 
3.41 
0.57 


23.19 

76."« 
71.  £ 
27  05 
18  95 

mil 


£€.16 


O.003L20 
0.00  6.  Sli 


0.08 
0.00 
0.06 
0.00 
0.00 
0.00 

a  00 
a  00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.36 

0.00 

0.09 

0.00 

0.00 

0.20 

0.( 

0.00 

0.85 

0.00 


19.9 


'No record.       •Becord incomplete.       "Inappreciable.       « Observations  disoontinned. 
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Monthly  and  annual  precipitation  at  stations  on  the  Central  Pacific  and  Southern  Pacific 

Railroads,  fc— Continued. 


Stations. 


Maricopa,  Arli.... 
Martines,  Cal 

MftTTSVill©,C«]-... 

Menlo  Park,  Cal.. 

Meroed,Cal 

Modesto.  Cal 

Mojave,Cal 

Monterey,  Cal 

Napa  City,  Cal..'.. 

Needles,  Aria 

XewhalLCal 

Nile*.  Cal 

Oakland,  Cal 

Ogden,  Utah 

OriaDd.Cal 

Otego,Nev 

Palaro.Cal 

Palisade,  Nev 

Pantano,  Aris 

Petalnma,  Cal 

Pleaeanton, Cal ... 

Promontory,  Utah 

Havana*,  Cal  ..  .. 

Bed  BloiT,  Cal....  < 

Redding,  Cal 

Reno.  Nev 

Bocklin,  Cal 

Sacramento,  Cal. . . 

8*Hnaa,  Cal 

6an  Fernando,  Cal 

San  Jose,  Cal 

San  Mateo,  Cal  ... 

San  Simon,  Aria... 

SantaCras,Cal... 

Soledad,  Cal 

Sooth  Vallejo,  Cal 

Bpadra,Cal 

Stockton,  Cal 

Soiaon  City.  Cal .. 

Somoait,  Cal 

Scunner,  Cal 

Teooma,  Her 

Tehama,  Cal 

Teblcnina,Cal.... 

Teunant,  Cal 

Terrace.  Htab  .... 
TezMHUl  Aria.. 

Toano,  Nev 

Trary.  Cal 

Truck©©,  Cal 

Tucson,  Aria 

Tulare,  Cal 

Turlock,  Cal 

Wadanrorth,  Nsv.. 

'Wells,  Nev 

Wilcox,  Aria 

Williams,  Cal 

Willow,  Gal 

Winnemncca,  Nev 
Woodland,  Cal.... 
Tuna,  Aris 


a 


In. 

1.05 

3.57J 

2.49 

3.35, 

1.64 

0.751 

1.77 
2.60; 

3.02 

o.oo| 

6.66 
8.78 
2.03 
0.77 
8.88 
1.05 
2.68 
0.38 
0.81 
4.85 
8.41 
0.00 
4.58 
8.78 
5.45 
1.70 
8.27 
2.71 
1.62 
8.00 
8.18 
3.40 
0.40 
8.30 
2.74 
2.52 
2.00 
1.68 
2.64 
7.60 
1.48 
0.10 
8.15 
L54 
5.23 
a  70 
0.22 
0.70 
0.00 
6.65 
0.08 
1.16 
1.47 
0.25 
0.70 
0.64 
8.01 
5.42 
1.05 
8.47 
(») 


In. 

3.58 
4.65 
2.82 
4.07 
4.39 
2.01 
7.67 
4.34 
3.80 
1.86 
14.53 
6.18 
4.46 
2.21 
1.58 
0.85 
6.33 
1.00 
1.64 
8.96 
6.18 
1.75 
0.50 
2.60 
3.04 
1.25 
4.56 
8.85 
4.63, 


1 


In, 

2.20 
7.07 
3.31 
4.80 
5.38 
3.89 
2.17 
6.08 
5.72 
2.08 
0.73 
5.41 

a  is 

3.63 
4.81 
1.20 
5.83 
2.17 
a  63 
4.86 
6.53 
1.08 
6.06 
7.00 

<»> 
1.80 

5.77 
6.50 
4.60 


10. 60 10. 51 
8.68  6.23 


4.88 
0.60 
5.27 
4.24 
8.21 
&80 
4.02 
4.48 

12.70 
2.20 
0.87 
2.08 
7.26 
5.06 
0.00 
1.81 
0.78 
3.43 

11.20 

a  30 

2.07 
2.04 

a  so 

0.70 
2.44 
1.53 
3.11 
1.00 
8.44 
Lll 


6.88 
2.21 

a  76 

8.74 
6.06 
7.00, 
5.77 
6.33' 
0.10 
1.06 
0.03 
4.04 
8.46 
10.00 
1.58 
L75 
0.68 
8.27 
5.88 
0.14 
2.64 
2.00 
0.08 
1.17 
1.86 
8.03 
4.80 
5.23 
4.60 
1.48 


A) 


In. 

0.10 

3.17 

2.57 

2.76 

5.60 

2.85 

(») 
3.75 
0.00 
0.10 
3.85 
3.74 
4.58 
8.85 
2.07 
1.01 
8.61 
1.50 
0.00 
5.53 
3.14 
4.87 
2vl5 
4.86 
2.65 
0.85 
4.10 
8.60 
2.87 
3.48 
3.88 
3.40 
0.00 
6.78 
1.67 
8.14 
2.25 
2.65 
8.78 
12.60 
1.27 
2.16 
2.61 
1.85 
4.10 
1.74 
0.23 
L87 
1.65 
8.00 
0.20 
1.07 
2.20 
0.00 
1.14 
0.02 
1.08 
2.58 
1.53 
8.83 
0.07 


In. 

0.00 
0.00 
0.00 
0.00 
0.86 
0.15 
0.00 
0.36 
0.13 
0.75 
2.17 
0.18 
0.30 
1.51 
0.23 
1.26 
0.32 
1.80 
0.33 
0.31 
0.05 
1.42 
0.20 
0.25 
0.00 
0.00 
0.00 
0.00 
0.71 
1.05 
0.05 
0.05 
0.34 
0.11 
L13 
0.00 
0.55 
0.31 
0.30 
0.80 
1.74 
1.10 

0) 

1.26 
0.14 
1.02 
0.28 
L60 
0.10 
0.06 
0.00 
0.48 
0.73 
0.27 
1.48 
0.07 

(») 
0.12 
2.19 
a  00 
0.27 


o 
a 

9 
•-9 


In. 

(>> 

2.00 

L18 

8.16 

1.73 

0.00 

0.00 

1.80 

2.12 

0.00 

1.671 

2.69 

2.83 

0.61 

2.55 

1.21 

1.47 

1.72 

(>) 

2.80 

1.78 
1.02 
1.65 
L24 
0.60 
0.80 
1.20 
1.35 
2.54 

(') 

2.15 

2.91 

0.08 

2,48 

1.56 

1.74 

0.75 

1.05 

1.60 

4.04! 

0.80; 

0.50 
1.55 
1.05 
1.42 
0.46 
0.00 
0.55 
2.05 
1.02 
0.10 
1.02 
1.93; 
1.40 
1.57 
0.11 
2.06 
0.00 
1.83 

(») 

(l) 


In. 

(l) 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

a  oo 

0.00 
0.04 
0.00 
0.05 
0.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.21 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

a  io 

0.00 
0.00 
0.00 
0.03 

<■) 

0.00 
0.00 
0.00 
0.65 
0.00 
0.00 
0.05 
0.00 
1.25 
0.00 
0.00 
0.33 
0.00 
0.00 


& 

0 


In. 

0.00 
0.00 
0.00 
0.05 
0.00 

(») 

0.10 
0.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.08 
0.00 
0.60 
0.15 
0.22 
2.60 
0.02 
0.09 
0.00 
0.25 
0.00 

<»> 

0.00 
0.00 

(*) 

0.09 
0.00 
0.00 

(») 

2.47 
0.10 
0.10 
0.00 
0.00 
0.00 

(>) 

0.00 
0.00 
0.10 
0.00 
0.64 
0.22 
0.05 
0.00 
0.13 

a  io 

0.00 
0.70 
0.00 

a  oo 

0.02 

a  17 

1.88 
0.00 
0.00 
0.00 
0.00 

(•) 


£ 

I 

p. 


In. 

0.40 
0.13 
0.00 
0.04 
0.00 
0.00 

(») 

0.03 

(»> 

0.00 
0.00 
0.34 
0. 20 
2.41 
0.20 
0.42 
0.18 
1.00 
1.45 
0.13 
0.08 
2.17 
0.10 
0.20 
0.02 
0.00 

(»> 
0.48 

0.14 

o.oo; 
a  08' 

0. 17| 
0.40; 
0.33 
0.00 

0) 

<!> 
<») 

o.oo: 

0.00 
1.83 

(')  I 

0.00 
0.27' 
1.61, 
0.02 
0.80 
0.00 

(>) 

0.45 

0.00 

0.08 

0.05 

0.23 

(■) 

0.83 

a  18 

0.00 

(•) 

<l> 


• 

8 


In. 

3.43 
1.13 
1.74 

(l) 

0.54 

1.20 

a  18 

1.81 

0.70 

(4) 
0.60 

1.30 
2.771 
1.46! 
0.80 
1.03 
1.02 
1.60 
2.80 

0) 

0.09 

0.56 

0.30 

1.00 

1.36 

0.00 

1.85 

1.80 

1.81 

0.42 

(>) 

L78 

1.63 

1.87 

1.78 

1.00 

0.00 

1.58 

0.70 

3.18 

0.00 

0.88 

0.60 

0.13 

1.76 

<"> 
0.00 

1.25 

0.82 

1.50 

1.50 

0.16 

0.85 

0.00 

2.80 

8.40 

0.45 

0.69 

1.02 

<l> 
0.00 


1  . 

5* 

u 

| 

3 

§ 

a 

> 

V 

o 

V 

fc 

° 

In. 

In. 

1 

a 

a 


0.08, 
0.00 

o.oo! 

0.27, 
0.02. 
0.00 

(l>   , 
0.30, 


2.08 
4.76 
4.24 
4.92 
3.63 
2.62 

0)   I 
5.33 

0. 00 10. 16 


In. 

27.88 
18.44 

2&70 


26.47 


1.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0  20 

o.oo; 

0.85 
0.12 
0.00 

(') 

0.80 
0.00 


3.89  44.20 
5.75  29.37 


6.10 
2.96 
4.03 
3.15 
7.45 
2.07 
4.70 
8.07 
4,47 
1.40 
3.00 
6.00 


0. 00  14.  51 
0.001  0.77 


r1) 
o.ooi 

0.18 

(l) 

0.06 
0.21 
0.00 
0.32 
0.30 
0.00 
0.81 
0.00 
0.00 
0.00 

a  40 

<l> 

0.00 
0.29 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.70 
0.08 
0.00 
0.00 
0.00 

a  21 

0.00 
0.00 
0.00 
0.00 
0.00 


7.75 
7.40 
4.28 
4.96 
3.90 
7.59 
1.03 
&  91 
1.74 
6.031 
2.82 
5.49 
7.46 
9.40 
3.35 
1.69 

<8> 
2.76 
8.11 
1.38 
1.31 
2.20 
2.49; 
13.24 
3.00 
2.61 
2.46 
0.85 
1.80 
2.09 
4.27 
4.18; 
5.82 
4.63 
1.91 


32.85 
10.40 
20.  05 
12. 72 
30.14 
13.10 


26.72 


28.50 
20.37 


6.17 


27.69 
23.46 


10.37 
87.73 
10.00 

25.88 


50.37 
12.40 


20.24 
87.51 


10.56 
14.81 

4.*  72 

18.00 
14.66 
4.37 
11.76 
14.46 
18.44 
21.03 
20.90 


1  So  record,       ■  .Record  incomplete.       'Inappreciable.       4 Observations  discontinued. 
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APPENDIX    34. 

Precipitation  at  the  cotton-region  station*  of  ike  Signal  Service,  United  States  Army,  for 
the  inonihs  July  to  October,  1884,  inclusive,  and  May  and  June,  1885. 


Stations. 


Wilmington,  K.  C. : 

Chaiiotte,N.  C 

Cheraw,  S.C  

Florence,  S.C 

Goldsboroueh,  N.  0 . . . 

Lumber-ton,  if.  C 

New  Berne,  N.C 

IUleigh,N.C    

Salisbury,  N.  C 

Wadosborongh,  N.  C . . 

Wcldon.N.C 

Wilmington,  N.  C 

Charleston,  8.  C. : 

Branchville,  S.  0 

Charleston,  S  C 

Hardeevtile,  S.  C 

Jacksonborough,  S.C. 

Kingston,  S.C 

Saint  George's.  8.  C... 

8aint  Matthew's,  S.  C . 

Yemassee,  S.C 

Augusta,  Ga. : 

Allendale,  a  C 

Athens,  Ga 

Augusta,  Ga 

Batesburg.aC 

Blackville,S.C 

Camak,Ga 

Chester,  S.C 

(Jolumb.a,  S.C 

Greenwood,  S.  C 

Union  Point,  Ga 

Washington,  Ga 

Waynesborough,  Ga. . 
Savannah,  Ga. : 

Albany,  Ga 

Allapaha,  Ga 

Bainbridge,  Ga 

Oedar  Keys,  Fla 

Eastman,  Ga 

Feruaudina,  Fla 

Fort  Gaines,  Ga 

Jcssup,  Ga 

Live  Oak.  Fla 

Millen,Ga   

Quitman.  Ga 

Savannah,  Ga 

Sinithville.Ga 

ThomasTille,  Ga 

Waldo,  Fla 

Way  Cross,  Ga 

Atlanta,  Ga. : 

Anderson,  8.  C 

Atlanta,  Ga 

CartersTille,  Ga 

Columbus,  Ga 

Dal  ton,  Ga 

Gainesville,  Ga 

Greenville,  S.  C 

Griffin,  Ga 


1884. 


1885. 


Inches. 
7.82 
&34 
9.81 
8.88 
4.47 
3.57 
8.82 
1.85 
7.83 
7.87 
8.73 

5.21 
8.84 
4.08 
1L28 
8.03 

a  52 

4.79 
0.88 

8.97 
7.02 
3.41 
4.45 
3.99 
2.02 
1.40 
2.48 
5.82 


2.81 
2.80 

8.57 
6.23 
0.84 
6.02 

(») 

5.00 

4.68 

6.02 

8.77 

5.77 

8.66 

3.74 

L85 

5.14 

0.74 

4.86 

2.58 
2.46 
4.80 
6.22 
0.51 
4.94 
725 
3.45 


c 

1 

a 

1  i 

1    s 

& 

£ 

a 

fit 

1 

£ 

lnehss. 

Inches. 

Inches. 

2.16 

3.67 

1.51 

2.97 

8.51 

0.28 

1.78 

6.41 

0.12 

4.28 

2.63 

0.88 

6.81 

6.08 

0.11 

7.38 

3.18 

a  4i 

3.57 

0.78 

0.69 

1.07 

0.26 

0.97 

1.45 

1.50 

0.25 

2.32 

0.08 

L21 

9.00 

9.85 

&#2 

5.07 

4.27 

0.03 

6.80 

11.03 

0.35 

9.84 

5.65 

0.20 

8.46 

2  13 

0.45 

5.01 

0. 50 

0.03 

3.42 

5.44 

0.00 

4.10 

4.93 

0.00 

6.61 

0.01 

0.22 

5.49 

4.19 

0.00 

2.84 

0.00 

a  52 

4.35 

4.23 

0.83 

5.14 

6.09 

0.00 

4.38 

6.49 

0.27 

2.04 

0.64 

0.27 

0.42 

8.25 

0.00 

3.53 

6.09 

0.00 

4.06 

1.40 

a  24 

L26 

0.70 

1.48 

4.68 

8.15 

0.00 

8.75 

0.88 

0.00 

6.74 

1.80 

0.00 

0.35 

0.15 

0.00 

an 

3.63 

a  13 

1.47 

<») 

•0.00 

7.02 

(») 

1.00 

8.89 

0.84 

0.00 

7.86 

2.92 

1.00 

3.72 

0.60 

0.27 

3.12 

a  18 

0.07 

L68 

2.35 

0.76 

*R46 

4.65 

2.29 

2.09 

0.44 

0.00 

2.05 

1.06 

0.22 

4.93 

<»> 

1.12 

10.12 

2.60 

0.70 

1.92 

0.06 

0.78 

2.08 

0.08 

0.70 

L28 

1.82 

0.77 

1.43 

(») 

0.03 

1.79 

1.37 

0.93 

0.52 

1.13 

0.10 

1.42 

a  oo 

0,10 

3.79 

i.ii 

0.68 

•No  record. 


*  26  days  only. 


lnehss. 
6.48 
5.68 
4.71 
6.87 
6.4* 
10.86 
7.00 
6.35 
8.97 
8.60 
8.58 

1.03 
2.20 
4.73 
3.08 
5.86 
8.78 
4.51 
6.67 

5.77 
ti.06 
5.87 
4.69 
2.64 
6.04 
1.71 
9.21 
4.0© 
3.66 

a  42 

4.70 

5.07 
4.00 
0.44 

a  48 

0.19 
5.21 
8.21 
3.48 
5.58 
8.12 
4.50 
3.08 
4.64 
3.08 
6.80 
6.15 

2.35 

6.21 
6.08 
6.01 
7.26 
4.04 
4.16 
6.88 


*  23  days  only. 


© 
a 

3 
*9 


a.  48 

4.« 
5.04 
5.31 
7.07 
5.1? 
4).  99 
8.60 
L7ti 
1.85 

a  jo 

5.  »7 
5.94 
12.95 
5.96 
5  64 
4.85 
5  57 
6.20 

4.12 
4.01 
2  «0 
6.29 
7.20 
5.22 
146 
4.90 
4,18 
2.47 
4.33 
3.49 

ae 

1.74 
0.3L 
16.9k 
a  15 
3.97 
2.21 

aoo 

6>97 
4-fi 

1.66 
8.14 
2-ffl 
6.15 
1.39 
4,35 

3.74 
4.8J 
8.61 
8.83 

6.1C 
2.W 

4.a7 

3.09 
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.Watt  PolsLGa.... 

[onliuiD' n .  Ala.  i 
Birmingham.  Ala   . 


Fart  J*p»JC.  Ala 

Greenville.  Ala 

Muiiir  A!i         

■foDtjcomrn.  All 

Opelika,Al» 

Pins  Apple.  Ate 

Sdma,  Ala 

iontle.  Alt. ; 

Aberdeen,  M  •• 

Celoinbiu.  Mlau ... 

|TK|nan.  Ala  - 

LiriDRWon  All 


Meridian.  Mlaa*... 

Mobile  Ala . 

Oblmu,UI« 

W»viie»t«wonfco,  M 
Sew  {Means,  I*  s 

Aleinurfrt.  I*  .... 
Amite  City    I*    ... 


CbeneyvUl*.  La 

Cooaba-.iAl  bnte.I-a  .. 


LafaynU 

MlmW. 


KildnUlH.". 
Xatcbllocbea,  La  . . 


Opelonaaa.  La ... 
Shnvennrt,  la    - 

Whin-v:l>  la  . 
Galve*ton,Tei.T 


Colombia,  T«  ,. 
Corxicana  Tei 
Cuaro,  F  n 

Dmlla*  "IB.    


lot, He.  i.  ■ 


LoD£rtr« 
I.  olio*  Te* 


!*»!«■ 


d  Antonio.  Tax   ,. 

hoot  1-w.Tn  .... 

Tyler.  Tei 

tfuajn 

Wemihe-: jnl.  Toi  , 

Weimar,  T*i 

ickabnrg,  Mia* 
Edward*.  Mlaa 


Mia* 


Lak.a,all». 
WouraeM  ■■ 


XontmA. 

■,'A  divionly. 
25  dlj*  only. 

*  Kf  cord  inco 

*  20  diya  only 

10O48  SIO 13 

3.23 

4.11 

0.0,1 

0.00 

ft, 

T.21 

2.28 

■ 

OU 

2.  OS 

0.00 

ft  OS 

0.5S 

2.05 

1.B7 

1.00 

0.70 

<:> 

A, 

2.W 

(!! 

ft, 

o.oe 

0.  DO 

0.70 

3.60 

1   B7 

1.33 

3.  IB 

'27 

178 


BEPORT   OF   THE   CHIEF   SIGNAL   OFFICEB. 


Precipitation  at  the  cotton-region  stations  of  the  Signal  Service,  <f  c. — Continued.  * 


Stations. 


Yioksbnrg,  Miss.— Continued: 

Vicksbnrg,  Miss 

Little  Rook,  Ark.: 

Arkansas  City,  Ark 

Brinkley,  Ark 

Devails  Blnfl; Ark 

Fort  Smith.  Ark 

Helena,  Ark 

Kensett,  Ark 

Little  Rock,  Ark 

Madison,  Ark 

Magnolia,  Ark 

Malvern,  Ark 

Montteello,  Ark 

Newport,  Ark 

Paris,  Tex 

Pine  Bluff,  Ark 

Presoott.  Ark 

RasscllviUe,  Ark 

Texarkana,  Ark . ...' 

Memphis,  Tenn. : 

Batesvilte,  Ark 

Bolivar,  Tenn- 

Brownsville,  Tenn 

Corinth,  Miss 

Covington,  Tenn 

Decatur,  Ala 

Dyersbnrg,  Tenn 

Grand  Junction,  Tenn 

Grenada,  Miss . 

Hernando,  Miss 

Holly  Springs.  Miss 

Memphis,  Tenn 

Milan,  Tenn 

Nashville,  Tenn 

Oxford,  Miss 

Paris,  Tenn     

Scottsborongh,  Ala , 

Tnscnmbia,  Ala 

Withe,  Tenn 


1884. 


Inches. 
AM 

2.97 
8.56 
8.60 
6.88 
4.42 
8.40 
4.23 
4.40 
3.00 
4.96 
8.61 
1.20 
0.48 
2.04 
0.72 
(«)4.12 
0.88 

7.28 
8.75 
5.80 
8.06 
1.80 
6.47 
4.83 
5.11 
2.82 
5.88 
4.83 
2.88 

a  28 

8.16 
A  70 
2.88 
7.64 
5.16 
<•) 


Inches. 
2.88 

1.02 
1.48 
1.20 
8.73 
1,04 
2.20 
3.26 
0.50 
8.73 
2.56 
2.37 
0.91 
1.28 
0.78 
0.99 
0.33 
1.21 

2.48 
0.70 
2.53 
2.40 
2.65 
1.53 
2.61 
1.81 
1.08 
2.73 
2.18 
1.27 
1.11 
2.73 
1.75 
1.81 
0.26 
1.95 
0.27 


u 


f 


Inches. 
5.12 

2.70 
5.51 
8.50 
5.03 
1.94 
a  00 
5.00 
4.30 
2.53 
1.38 
3.80 
7.91 
1.95 
2.87 
4.20 
7.38 
a  00 

1.91 
2.12 
2.14 
0.83 
2.56 
0.29 
8.75 
1.24 
0.58 
2.41 
0.83 
4.29 
4.83 
2.31 
2.80 
5.26 
0.67 
1.05 
0.79 


1 


Inches. 
1.08 

(») 
0.00 
1.19 
1.81 
1.10 
1.45 
1.30 
0.60 
0.65 
0.05 
1.10 
1.14 

(») 
1.14 
0.77 

(') 
0.40 

1.85 
(») 

b42 

2790 
3.18 
1.81 
a  04 
2.48 
1.88 
1.69 
2.21 
2.83 
1.61 
2.38 
L20 
4.59 
2.57 
0.70 
0.80 


1865. 


* 

S 


Inch**. 
4.75 

O 
0.90 

4.23 
2.59 
0.43 
1.24 
a  26 
1.60 
1.85 
6.11 
5.05 
1.09 
2.52 
3.15 
2.16 
1.68 
(l) 

1.45 
2.40 
1.07 
0.38 
1.87 
5.92 
a  25 
2.26 
2.57 
0.60 
2.32 

a  05 
a  n 

4.82 
1.52 
2.99 
(*)7.45 
a  54 
0.15 


§ 


Inches. 

2.90 

O 
1.63 
2.71 

2.43 
3.91 
3.39 
1.39 
5.74 
3.C7 
3.55 
2.  Oh 
2.« 
245 
1.17 
2.95 
4.03 

1« 

ass 

a  75 
0  39 
4.75 

4  71 
7.12 
656 
1.95 
4.03 
4.63 
1.53 

5  1» 

a  to 

&6R 

ass 
a  9a 
a«s 

0.39 


mo  record. 


*  Beoord  inoomplete. 


•  19  days  only. 


«26davsoadj. 
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APPENDIX   35. 

Mean  relative  humidity  at  stations  of  the  Signal  Service,  United  States  Army,  for  each  month 
and  the  year.  ( Computed  from  Vie  commencement  of  observations  at  each,  to  and  including 
July,  1872.) 

[The  daily  means  are  obtained  by  dividing  the  ram  of  the  7.85  a.  m.,  4.36  and  11.86  p.  m.  (Washington 
time)  observations  by  3 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in  the 
month-] 


Stations. 


a 

9 

■-a 


New  England :  P.  ct. 

M oaut  Washington,  K.  H. .   73. 6 

1  tost  on,  Mass 65.4 

New  London,  Conn 74. 9 

Middle  A  tlaatio  States :  I 

New  York  City ,  69.4 

Philadelphia,  Pa |  71.9 

Cape  Mav,  N.J »  73.7 

Baltimore.  MdA. I  65.3 

Washington  City I  65.8 


e 

I 


P.  et.  P.  ct 


Lvnchburg,  Va 
South"  Atlantic  States: 

Wilmington,  N.  C 

Charleston,  S.  C 

Aujrusta,  Ga 

Savannah,  Ga 

Florida  Peninsula : 

Key  West,  Fla 

Eastern  Golf  States : 

Mobile.  Ala 

New  Orleans.  La 

Western  Golf  States: 

Galveston,  Tex 

Ohio  Valley  and  Tennessee : 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Indianapolis.  Ind 

Cincinnati,  Ohio 

Pittabarg,  Pa 

Lower  Lakes : 

Oswego,  N.  Y 

Rochester,  N.  Y 

Cleveland.  Ohio 

Toledo,  Ohio 

Detroit.  Mich 

Upper  Lakes: 

Eacanaba,  Mich 

Grand  Haven.  Mich  — 

Marquette.  Mich 

Dnlnth,  Minn 

Upper  Mississippi  Valley : 

ttaint  Paul,  Minn 

Keokuk,  Iowa 

Cairo.  IU   

Saint  Louis,  Mo , 

Mia*oaxi  Valley : 

'  J>eavenworth,  Kana 

Omaha,  Nebr 

Kort  bera  Slope : 

Cheyenne,  Wyo 

Middle  Pacific  Coast: 

Sow  Francisco,  Cal 


05.8 

71.7 
74.6 
72.4 
71.1 

80.3 

74.6 
73.0 

76.6 

71.9 
64.8 
63.4 
79.9 
76.9 
61.5 

71.0 
76.4 
74.3 
76.4 
82.0 

77.0 
78.8 
84.0; 
73.2 

66.3 
70.6 
70.0 
69.4 

78.5 
71.5 

41.6 

75.2 


67.7 
63.6 
73.2 

63.8 
68.2 
78.1 
C3.2 
64.6 
69.5 

75.2 
74.0 
74.6 
74.9 

77.8 

79.7 
74.0 

80.0 

69.6 
69.7 
68.8 
74.9 
74.3 
57.3 

68.3 
70.4 
67.3 
78.2 
73.8 

77.1 
75.2 
81.7 
61.4 

68.6 
67.6 
69.7 
66.8 

72.3 
74.0 

4&3 

82.7 


i 


67.0 
66.8 
73.8 

07.6 
67.2 
77.7 
70.4 
64.8 
59.0 

74.o' 
74.0 
73.4 
76.2 


P.  ct.  P.  ct. 
78.9,  81.9 
61.9  60.6 


i 


69.8 

62.0 
59. 8 
69.4 
5R3 
55.2. 
62.6 


68.5 

61.3 
58.9 
76.4 
58.3 
61.0 
64.1 


70.4  69.5 
69.8|  71.2 
67.  8.  69. 0 
68. 61  70. 4 


75.1   70.6!  60.1 
78.5 


75.0 

81.8 

62.3 
62.6 
58.6 
68.4 
70.0 
59.3 

71.8 
71.3 
65.4 
69.0 
72. 4; 

74.0 
75.7 
81.8 
59.6 
I 
67.8 
67.  I1 
56.8, 
61.4 

67.  ll 

68.6 

I 

53.0 

84.4 


73.5  71.9 
73.0   73.0 

79.0  69.6 


59.8 
61.7, 
60.1! 
60.  lj 
60.6 
57.6 

65.5 


59.9 
62.2 
64.6 

73.4 
63.4 
63.6 
68.8 

68.8 
60.8 
56.2 
56.4 

61.9 
53.4 

56.8 

70.4 


70.0 
64.6 
59;  7 
64.6 
59.0 
63.2 

64.6 


63.01  61.0 


66.7 
61.2 
63.8 

7a  7 

67.3 
60.8 
69.4 

64.9 
62.2 
65.2 
64.4 

06.4 
68.6 

59.0 

7L7 


P.cL 
83.2 
69.2 
72.3 

67.4 
67.2 
83.4 
64.0 
64.8 
72.9 

74.1 
74.8 
69.9 
75.0 

69.4 

76.0 
76.0 

73.1 

76.6 
68.8 
66.5 
68.4 
59.2 
64.2 

69.0 
64.5 
69.0 
66.8 
71.2 

77.0 
71.8 
64.0 
67.8 

71.0 
64.0 
69.3 
66.6 

56.4 
67.8 

55.2 

7L6 


P.ct. 
85.7 
68.4 
74.6 

72.1 
67.9 
82.6 
62.8 
65.0 
77.0 


P.ct. 
82.5 
71.2 
80.1 

75.3 
72.0 
85.5 
70.5 
72.6 
77.1 


73.31  82.5 

75.2,  83.5 

72.8  76.3 

73.0  81.8 


70.2 

78.6 
74.0 

71.9 

74.6 
72.8 
68.8 
G9.2 
64.5 
67.2 

68.9 
65.8 
69.7 
6&1 
71.9 

77.2 
71.8 
66.7 
69.8 

72.4 
68.1 
74.0 
74.0 

63.4 
72.6 

59.4 

sa  8 


1.6 


I 
I 


P.eL 
76.7 
67.2 
72.5 

60.5 
66.5 
74.4 
65.8 
68.6 
75.1 


I 

S 


i 

1 


- 

a 
a 


1 

P.  ct.  P.  et.  P.  ct.  P.  ct 
75. 7I  70.3  73.5..   . 
69.6;  65.5  68.6  66.2 
76. 71  71.4  74.0    .... 


72.8 
71.5 
80.1 
67.1 
74.0 
76.8 


70.8 
68.7. 
72. 2| 
67.  ll 
68.5 
73.1 


77.1;  80.4  76.0 

78. 3!  81. 5;  77. 0 

74. 2,  76. 3!  77. 1 

83.3  84.5.  78.2 


77. 61  79. 8i  78. 0 


74.9  73.6 
79.0   77.0 

71.8  75.2 


cai 

74.3 


78.7 
68.9 


66.7   67.9 
72.4;  70.9 


70.5 
69.1 

66.5 
66. 3. 
75.0 
77.4 
75.8 

7a  4 
74.4 
61.3 
66.2 

72.8 
67.4 
75.4 
6&3 

52.1 
72.1 

49.4 

8L1 


73.8 

eae 

66.5 
68.1 
69.4 
70.0 
72.9 

80.2 
74,3 
59.0 
65.4 

69.5 
64.6 
75.0 
63.9 

4a  1 

67.9 
54.9 
77.4 


77.91 
78.0 


78.2 
75  0 


81.0   77.9 


74.2 
71.0 
64.9 
67.6 
71.7 
58.8 

62.7 
61.6 
65.1 
64.2 
64.2 

81.0 
67.4 
65.0 
66.2 

68.5 
64.0 
70.0 
59.2 

35.4 
00.1 

48.9 

64.4 


75.0 
74.1 
73.8 
74.9 
73.6 
65.2 

70.3 
72.4 
72.6 
72.6 
81.7 

67.8 
79.1 
74.3 
75.2 

72.7 
75.0 
69.7 
71.5 

42.2 
71.8 

02.8 

oai 


71.0 
72.1, 
74.2 
64.0 
67.  o; 
71. 01 


69.6 

68.2 
6a2 


73.9 
75.8 

74.8 

75.8  77.1 


77.1 


80.3:  75.9 


79.6 
7a  5 

81.9 

70.1 
65.5 
65.7 
74.3 
71.8 
6a  2j 

75.  I1 
73.6 
71.0 
65.7, 
86,0 

65.0 
8L6 
7a  5 
71.4 

71.0 
67.2 
65.5 
05.3 

64.5 
72.8 

61.4 

8L1 


77.0 
76.1 


71.1 


67.8 
67.9 
69.5 
70.5 


67.5 


68.0 
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APPENDIX   36. 

Mean  relative  humidity  at  elation*  of  the  Signal  Service,  United  States  Army,  for  each  month 
and  the  year.  (Computed  from  September,  1872,  to  and  including  October,  1879,  except  at 
stations  opened  subsequent  to  the  former  date.) 

[The  dally  means  are  obtained  by  dividing  the  ram  of  the  7.85  a.  m.,  4.85  and  11  p.  m.  (Washington 
time)  observation*  by  3 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  day*  in  tbc 
month.] 


Stations. 

• 

! 

I 

• 

1 

t 

•4 

I 

* 

J 

t 

t 

5 

J 

! 
1 

• 

1 

s 

P.et. 

77.2 
71.8 
89.0 
68.7 
69.2 

f2.8 

77.1 
67.9 
67.2 

7a  4 

77.1 
74.4 
71.9 

6ao 
7a  4 

72.1 
67.1 
73.9 

78.8 
67.2 
7a2 
7a7 
74.0 
74.4 
7L0 
74.4 

7a4 

75.5 
73.8 

71.9 
78.6 
68.1 
60.6 
8&2 

71.2 
64.1 
63.2 
58.8 
72.2 
74.3 
65.1 

72.4 

7a  4 

68.1 
67.6 
68.2 
64.2 
J64.8 
62.5 

oao 

1 

i  1 

|; 

P.et 

77.1 
72.3 

eai 

60.3 
72.3 
72.5 
71.5 

82.1 

6a  8 

67.5 
77.7 

7a  6 

74.1 
73.2 
67.1 
71.1 
72.6 
66.2 
74.1 

74.9 
71.1 

7a  0. 

New  England: 

P.St 

78.4 
76.0 
87.1 
72.8 
73.8 
75.2 
74.8 

80.4 

7a  2 

78.6 
82.8 
81.3 
78.4 
78.2 
7L5 
72.8 
75.0 
06.7 
73.4 

78.8 
88.5 
7&6 
78.6 
71.0 
73.2 
74.0 
71.4 
78.7 

78.4 
77.1 

67.8 
77.8 
72.4 
70.8 
71.0 

74.7 
88.6 
72.2 
71.2 
76.8 
81.3 
68.8 

73.6 
88.8 

74.1 
71.8 
72.1 
70.2 
72.2 
70.3 

65.0 

P.et 

77.7 
71.6 
85.2 
70.6 
7L4 
78.4 
70.6 

78.6 
70.6 
67.6 
77.6 
78.3 
77.1 
78.8 
67.8 
67.8 
72.8 
60.0 
70.5 

77.6 
61.4 
75.8 
74.6 
67.0 
70.4 
67.0 
68.3 
70.3 

77.8 
75.6 

67.6 
72.6 
66.2 

64.8 
88.8 

68.0 
85.5 
62.8 
83.4 
76.0 
74.0 
82.8 

74.6 
64.8 

68.1 
65.7 
67.5 
68  0 
6X3 
68.4 
66.7 

P.et 

77.6 
71.1 
86.5 
7L0 
70.8 
7L6 
71.8 

76.3 
85.6 
64.0 

7ae 
7a4 

76.8 
74.2 
85.1 
68.8 
73.8 
54.7 
65.4 

7&1 
58.6 
77.6 
75.8 
67.2 
6*3 
68.2 
65.8 
65.8 

68.6 
72.1 

58.0 
72.8 
64.1 
64.4 
68.7 

66.8 
50.8 
80.8 
58.6 
7&8 
78.0 
62.0 

75.1 
65.7 

62.8 
60.4 
61.8 
61.1 
67.1 
63.0 

P.  at 

78.4 
66.8 
87.8 
66.0 
67.1 
66.2 
67.8 

68.3 
64.7 
62.6 
76.5 
75.6 
75.5 
72.8 
61.6 
82.6 
7L8 
56,6 
66.7 

7a7 
56.0 
76.6 
74.9 
66.3 
68.6 
62.8 
64.7 
65.0 

68.8 
70.8 

64.8 
71.6 
68.8 
66.4 
68.0 

66.4 
60.6 
64.6 
63.4 
78.8 
78.8 
60.6 

70.8 
61.6 

58.7 

50.7 
50.4 
57.6 
57.6 
57.4 

P.et. 
78.0 
68.7 
84.0 
82.2 
62.8 
68.8 
67.6 

65.4 
62.2 
60.6 
77.5 
74.6 
75.8 
70.0 
60.7 
62.8 
72.0 
60.4 
60.8 

78.1 
68.8 
78.8 
76.7 
70.6 
72.1 
64.8 
68.2 
67.6 

70.0 
72.0 

57.8 
70.6 
62.8 
66.6 
68.6 

68.2 
67.7 
71.4 
72.2 
74.1 
76.8 
67.8 

7L  8 
62.1 

62.5 
63.4 

P.et 
78.3 
68.5 
84.2 
64.8 
67.0 
70,2 
75.1 

70.4 
68.1 
66.8 
82.2 
78.8 
78.8 
73.8 
64.6 
66.3 
7a3 
65.8 
70.2 

78.4 
62.3 

78L8 
76.8 
73.8 
7a2 
68.8 
7L6" 
7L8 

7L1 

74.4 

66.4 
78.6 
68.2 
70.1 
71.4 

68.6 
71.1 
70.5 
72.6 
72.2 
75.6 
69.4 

68.8 
64.0 

71.4 
68.1 

P.et 
78.5 
70.8 
87.0 
66.4 
68.4 
70.7 
75.7 

7L2 
68.6 
66.1 
88.1 
80.8 
80.6 
74.5 
64.5 
66.2 
74.8 
65.8 
68.8 

80.4 
66.1 
80.7 
77.4 
75.2 
7i  6 
68.1 
78.1 
7L2 

7L0 
76.1 

64.2 
74.0 
68.3 
72.4 
72.3 

7ae 

68.0 
67.8 
69.5 
71.8 
73.7 
60.1 

68.3 
58.0 

71.9 
70.8 
66.7 

65.6 
6&  8 
65.1 
64.5 

P.et 

78,7 
71.8 
85.8 
68L1 
7L8 
74.0 
76.4 

7L6 
68.8 

7a  9 

88.0 
78.8 
80.8 
73.8 

7a  5 

78.5 
77.6 
72.6 
76.2 

8L0 
77.9 
8L6 
7&4 
7&5 
75.1 
7a  8 
75.7 
73.8 

7L6 
77.0 

78.8 
77.8 
70.1 
72.9 
72.7 

70.8 
67.1 
66.1 
66.1 
73.3 
75.1 
65.2 

70.4 
67.2 

74.9 

70.8 
68.6 
6C7 
69.7 
67.8 
60.4 

P.et 

sai 
74.0 

85.6 
68.6 

7a  2 

74.8 
75.8 

75.0 
72.1 
70.8 
81.1 
78L5 
7a8 
75.2 
71. 6 
78,4 
76.6 
70.4 
77.1 

7a  9 
66.4 
79.6 
77.5 
77.2 
75.4 
72.5 

7a  6 

77.9 

74.4 
77.7 

65.4 

74.9 
60,0 
71.4 
7L2 

70.8 
68.5 
64.4 
66.8 
72.5 
75.9 
64.8 

75.4 
67.8 

72.1 
69.6 
68.7 
66.6 
68.8 
65.6 
70.4 

PaHJutuI  Iff  A 

Mount  Washington,  N.  H  . . 
Burlincton.  Vt 

Ronton.  Mass  

New  Haven.  Conn  --,- 

Middle  Atlantic  States: 

Albany.  N.  Y 

New  York  City 

Philadelphia,  ra 

Atlantio  Citv.  N.  J 

Barnesat  City,  N.  J 

Sandy  Hook,  N.  J 

Washington  Citv 

Norfolk,  va 

South  Atlantio  States: 

Cape  Hatteras,  N.C 

Charlotte.  N  C 

Kittv  Hawk.  N.  C 

Smlthville,  a.  C. ........... 

Wilmington.  N.  C 

7*8 
72.0! 

Charleston.  S.  C 

73,6 
72.7 
7L8 

7a  5 

77.4 
74.9 

65.3 
74.6 
70.2 
68.5 
71.1 

70.7 
63.6 
67.0 
65.1 
76.0 

7a  9 
oao 

74.0 
68.3 

7L8 
64.9 
68.7 
68.0 
70.0 
67.0 
69.4 

Jacksonville.  Fla 

Florida  Peninsula: 

Kev  West.  Fla 

Pant  a  Rasa.  Fla 

Eastern  Gulf  States : 

Atlanta.  6a 

Mobile.  Ala 

Vick*ounr,  Jiiss 

Western  Gulf  States : 

Fort  Gibson,  Ind.  T 

Corsicana.  Tez 

Denison.  Tex  

San  Antonio.  Tex 

Bio  Grande  Valley : 

Brownsville.  Tex 

Rio  G  rando  City,  Tex 

Ohio  Valley  and  Tennessee : 
Knoxville.  Tenn 

Nashville.  Tenn 

58.6;  65.6 
57.0,  02.8 
5a  2   66.7 
56.8;  63.4 
54.3   601 

Indianapolis,  Ind 

Cincinnati.  Ohio 

^olurabus,  01}io..M 

64.5!  54.0 

B 

o 


« 

s 
a 
s 
« 


74.8 


7a3 

77.6  73* 
72.61  68.0 
09.6!  6»o 
72.0/  7«: 


74.  ll 

67.  9| 


oao- 
oas 
oa  41 

81.4 
6*2 


70.J 
672 
67.0 
6S.7 
74  d 
77.4 
68.2 


7a 


h. 


0 


74.7 
6*8 
71.8 
7a  2- 
73.  7, 
70.  T 
73.  V 


681 

67.0 
09.4 
6.1 1 

8-5 
«m4 
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Mean  relative  humidity  at  stations  of  the  Signal  Service,  United  States  Army,  for  each  month 

and  the  yew,  fc- — Continued. 


Stations. 


Ohio  Valley  and  Tennessee— 
Continued: 

Morgantown,  W.  Va 

Pittsburg,  Pa. 

Lower  Lakes: 

Buffalo,  N.  Y 

Oswego,N.  Y 

Rochester,  N.  Y 

Erie.  Pa 

Cleveland,  Ohio 

Sandusky.  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena.  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Dulnth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul, Mifn.... 

La  Crosse,  Wis 

Davenport,  Iowa 

Dee  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  111 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kane 

Omaha,  Nebr , 

Yankton,  Dak , 

.Extreme  Northwest : 

Breekenridge.  Minn , 

Bismarck,  Dak 

Pembina,  Dak , 

Northern  Slope: 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pikes  Peak,  Colo 

Dodge  City,  Eans 

Southern  Slope: 

Sill,  Fort.  Id<LT 

Concho.  Fort,  Tex 

Davia,  Fort.  Tex , 

Stockton,  Fort,  Tex 

Southern  Plateau : 

Ls>MesiUa.N.Mex 

Santa  Fe,  N.  Max 

SI  Paso,  Tex 

Apaebe,  Fort  Aria 

Florence,  Ana 

Grant,  Fort,  Axis 

Freeoott,  Ariz 

Tucson,  Aria 

Yuma,  Aria 

Middle  Plateau: 

Piocbe,Nev 

Wfnneuiucea,  Nev 

Salt  Lake  City, Utah 

Northern  Plateau : 

Boise  City,  Idaho 

Umatilla,  Oreg 

Xorth  Pacific  Coast: 

Olympia,  Waah 

Portland,  Oreg 

Oreg 


t 


P.et 
72.6 
76.4 

70.0 
77.8 
81.4 
80.0 
77.7 
76.0 
74.8 
77.0 

76.5 
75.8 
77.1 
75.2 
70.0 
76.2 
70.1 
73.4 

7L8 
72.7 
77.0 
76.3 
70.4 
75.6 
71.0 
67.0 

78.6 
74.6 
67.6 

77.0 
60.8 
88.5 

58.8 
60.7 

52.0 
04.0 
71.7 

05.4 

oa4 

47.1 
50.8 

56.0 
52.2 
52.7 
62.8 
50.5 
5L7 
51.1 
36.8 
40.4 

04.4 
62.0 
66. 

60.8 
80.0 

85.4 

75.8 
82.8 


P.et, 

ea2 

78.5 

78.0 
75.6 
7&2 
78.3 
74.8 
75.8 
72.8 
74.2 

72.1 
71.5 
74.7 
73.0 

77.  o; 

78.3 
77.0 
73.0 

70.6 
71.5 
74-7 
70.1 
60.6 
72.1 
67.2 
66.8 

60.0 
72.0 
60.0 

77.7 
72.1 
84.0 

54.5 
68.1 

6L5 
65.2 
60.8 

68.4 
62.1 
45.1 
45.7 

47.0 
51.1 
56.0 
61.3 
48.0 
44.2 
48.6 
45.2 
40.3 

58.6 
6L0 
60.4 

67.0 
75.8 

85.6 
76.7 
78.6 


P.et 
64.2 
70.6 

75.7 
72.0 
76.3 
77.7 
77.0 
76.0' 
71.7, 
73.5 

75.2' 
70.8 
74.0 
72.1 
77.5 
72.0. 

77.  o; 

60.8 

i 

68. 0: 
68,6 
71.8 
67.2 
68.7 
60.0 
62.8 
63.8 

64.5 
67.6 
68.4 

76.0 
70.0 
82.1 

55.4 

68.5 

46.4 
71.61 
68.8 

52.0 
5L8 
42.7 
40.5 

88.2 
88.6 
47.6 
35.8 
41.7 
27.7 
40.8 
41.2 
37.0 

4L0 
50.0 
40.8 

6L2 
64.4 

84.8 
76.6 
70.8 


I 


■a 


P.et 
61.4 
60.2 

65.4 
63.8 

50. 7i 
64.0 


P.et. 
62.1 
64.8 

71. 7 
68.8 
67.5 
60.7 
68.1 
68.0 
63.7 
63.6 

60.1 

68.0 

66.6 

67.5 

60.  lj  65. 0 

66. 7   67. 0; 


9 

6 


P.et 

67.0 
65.8 

60.5 
60.1 
65.1 
60.0 


62. 71  67. 8 
63.0  68.2 


6L8 
60.8 

67.4 
68.4 
05.1 
6J.6 


71.6 
65.6 

57.8 
50.4 
62.1 
57.8 
60.8 
63.6 

61.0 
56.2 

60.7 
60.7 
65.0 

72.1 
62.2 
72.7 

56.0 

sas 

48.7 
78.6 
68.0 

55.5 
54.0 
2&5 
88.6 

86.7 
35.0 
44.0 
30.1 
40.1 
30.0 
41.2 
36.0 
37.1 

43.2 
48.4 
42.5 

53.0 
53.8 

75.5 
08.0 
78.5 


08.0 
65.7 

57. 0' 
60.3! 
62.0 
63.6 
60.4 
64.6' 
65.6 

sa  4 
04.  o; 

03.7 
67.2 

66.3 
62.0 
67.8 

5a  5 
68.8 

45.2 
67.6 
63.2 

62.4 
58.2 
86,5 
48.7 

27.01 

20.il 

40.0 

23.2 

20.0 

28.6 

24.2 

80.4 

26.0 

26.6 
88.6 
40.0 

52.6 
53.4 

71.3 
65.0 
73.3 


67.2 
67.7 

72.2 
72.2 
71.1 
67.8 
71.1 
68.4 
78.2 
71.7 

66.3 
68.8 
60.0 
60.8 
07.7 
70.2 
7L8 
05.0 

07.7 
0&8 
7L1 

72.7 
03.8 
72.1 

44.8 

&a  9 

40.2 
61.8 
60.0 

66.3 
55.0 
51.4 
40.0 

30.5 
80.7 
48.8 
25.3 
24.2 
25.4 
24.0 
20.8 
2&4 

27.0 
85.8 
82.2 

47.0 
45.1 

60.2 
63.3 
03.4 


d 


i 

0 


P.eOP.ct.  P.et. 


j 

I 


71.8' 
60.6 

71.5 
70. 4: 
66. 6 
60.0, 
71.  o! 
71.6 
60r6 
70.2 

71.8 
71.4 
71.7 
00.8 
7a  0 
70.2 
74.3 
07.7 

67.0 
70.1 
67.7 
66.1 
65.1 
6&8 
70.6 
65.4 

68.2 
71.2 
7L4 

72.4 
00.0 
71.3 

40.0 
03.8 

44.5 
01.7 
02.1 

63.2 
51.2 
50.6 
84.8 

40.0 
46.3 
4a  4! 
52.2 

35.6| 
44.0 
34.5 

&a  6 

34.0 

ia« 

21.2 
20.8 

37.2 
442 

60.1 
63.0 
6&2 


73.2 
70.4 

60.5 
70.1 
66.  8 
68.5 
66.7 
6a  3 
70.4 
60.6 

75.7 
74.2 
73.6 
68.4 
71.0 
70.3 
7a  6 
71.  I1 

69.9 

oae! 

67.2 
66.0' 
67. 01 
67.8 
71.6 
64.7 

64.0 
68.2 
7a  6 

75.8 
50.2 
74.8 

40.8 
01.8 

45.2 
62.0 
63.2 

62.1 

sas 

54.5 

sai 

40.0 
40.1 
61.5 
67.4 
8a  2 
40.6 
41.8 

4a  o 

84.7 

24.7 
20.8 
29.0 

87.3 

sao 


74.3 
72.5 

70.6 
70.7 
69.6 
72.0 
70.1 
72.4 
71.5 
72.0 

77.2 
76.8 
74.6 
70  4 
72.6 
6a5 
72.0 
7a  2 


I 


P.et 
71.9 
71.7 

71.0 
70.6 

70.  o; 

71.51 
69.3; 
70.6 
60.01 
70.5 

77.4 
75.6 
72.5 
7U.2 
72.2 
68.  U 
71.0 
6a  3 


P.et. 

72.9 
72.8 

75.0 


§ 


P.et 
73.0 
78.4 


72.0    .... 
70. 8  81. 0 


80.4 
77.2 


IS 

0 


P  ct 
60.4 
70.4 


75.3  80.9 
74. 3|  7a  5 
74.6  ~ 


73.3 
71.6 
71.0 
72.0 
71.8 
77.  li  72. 8 


70.0  60.0 
71.0  67.6 
60.0 
65.6 
60.0 

oao 

72.2 
63.5 


70.8 
74.7 

81.5, 
70.0 
74.4; 
74.3 
77.71 
71.0 
75.3 
7a  6, 


75.6 
77. 8. 


72.6 

7a4 

65.5  71.6 


64.1 
60.5 
6a  7 

73.5 
50.2 
7a  0 


65.6 
67. li 
6a  0 
67. «! 
50.6 


67.6 
73.0, 
70.0 
66.5 
63.0 


70. 
78 
76. 
76. 
80. 
73. 
77. 
74. 


76.2 
74.4 
77.1, 
74.4 
72.11 
75.4 
70.6! 


70.0 
71.2 

74.8 
73.0 
73.2 
70.7 
74.6 
71.0 
75.0 
70.2 

68.5 
6a8 
70.3 

68*6 
60.0 
68.3 


68.2  64.2 


62. 6  64. 9»  71. 1 
03. 9  70.1!  72  7 
01.4  06.6!  60.0 


68.5 
8L2 

74.7 


44.9  44.9  63.2 
59.9  5a 4  64.2 


78.8 
09.2 
82.8 


43.9  40.9 
63.2  62.1 
57.8  57.8 


60.0 

5as 

47.3 
43.0 

41.3 
4a  0 
57.4 
30.8 
35.5 
38.0 
35.6 
4L7 
8&7 

2a2 
25.6 

aa  2 

45.8 
45.7 


73.1  80.4 
66.6  67.5 

63. 2  67. 0 


58.8 

5a  6 

47.8 

4a  8 

45.5 
80.4 
58.7 
40.6 
30.5 
20.2 
35.3 
4a  7 
34.7 

80.0 
40.4 
80.51 

sas 

02.1 

85.1 
7a  2 
7a  7 


47.1 
04.3 
62.4 

05.2 
58.2 
4a  2 

5a  e 

48.6 
45.5 
58.6 
5a  2 
88.4 
40.3 
4a  0 
34.2 
35.6 

41.0 

sa6 

55.7 

64.0 
7a  0 

85.5 
7a  6 
87.3! 


70.3 
70.1 
85.1 

57.4 
67.8 

53.4 
04.2 

67.8 


66.8 
60.4 
67.8 

74.5 
64.0 
76.2 

62.2 
63,5 

4a  5 
6*6 
63.6 


71.4  618 
49.8  54.8 
61. 0  .     . 
61.0  41.8 


56.6 
50.3 
61.8 
50.3 
48.4 
40.0 
47.5 
39.0 
42.6 

52.6 
57.4 
07.0 

68.4 
82.4 


45.4 
43.4 


41.0 

'42.8 
41.5 
35.3 

41.0 
44.6 
46.7 

55.0 

5a  6 


88. 7'  7a  3 
76. 01  70.8 
00.5.  74.8 
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Mean  relative  humidity  at  stations  of  the  Signal  Service,  United  States  Army,  for  each  mouth 

and  the  year,  <fc.  —Continued. 


Station*. 

• 

i 

P.et. 
72.6 

74.8 
71.8 

63.8 
62  8 
78.2 
78.0 

95.8 

P.et. 
78.0 
76.8 
72.3 

67.0 
71.9 
76.2 
72.5 

97.4 

• 

1 
* 

P.et 
71.8 

P.et. 

Sfi.fi 

4 

P.et 

50.8 
61.3 
7L3 

65.3 
67.0 
73.6 
49.6 

9L4 

• 

• 
a 
d 
•-» 

P.  ft 
33.2 
52.9 
71.9 

sa  o 

69.0 
75.3 
42.6 

82.7 

• 

** 

0 

P.et. 
33.0 
51.7 
77.7 

55.8 

oa  1 

7&  8 
41.0 

80.4 

IS 

6, 

c 

< 

P.et. 
33.0 
50.7 
79.0 

52.1 
67.4 
77.3 
4L9 

85.4 

a 

3 

p* 

Oi 
09 

P.et 
34.7 
50.5 
77.2 

4a  2 

69.0 
7a  9 
47.0 

85.7 

<§ 

P.et 

4&3 
53.5 
71.9 

54.0 
60.2 
72.6 
59:8 

8&4 

o 

P.et. 

66.8 

m 

£ 

6 

© 

p 

• 

"m 
a 
c 
c 
« 

0 

■ 

Middle  Pacific  Coast: 

Red  Blair,  Cal 

P.et 

flf.A 

P.et 
53.? 

Sacramento, Cal 

76.  o!  66.9 

70. 51  69.4 

i 

68.8*  67.7 
72.4  6a  2 
75.4  71-6 

67.2   6&5i  tS-S 

San  Franoiaoo,  Cal 

72.2  71.  S 

71 » 

South  Pacific  Coast: 

CMnpo,Ca]. 

50.6 
51.9 

56.1 

S2.fi 

61.9 

Los  Angeles,  Cal 

fiftO 

San  Diego,  Cal 

69. 31  fiA-31  71 « 

VisaftsCal 

Alaska  Stations: 

Saint  Michael's,  Fort, 
Alaska, .7.....;. 

67.1 
97.8 

62.2 
'98.8 

70.2 
89.7 

66.4 
94.8 

6L2 
90  8 
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APPENDIX  37. 

Mean  relative  humidity  at  stations  of  the  Signal  Service,  United  States  Army,  for  took 
month  and  the  year.  (Computed  from  November,  1879,  to  December,  1884,  both  Inclusive, 
except  at  stations  opened  subsequent  to  the  former  date.) 

[The  daily  means  are  obtained  by  dividing  the  mm  of  the  7  a.  m.,  8  and  11  p.  m.  (Washington  time) 
observations  by  8 ;  the  monthly,  by  dividing  the  •am  of  the  daily  by  the  number  of  days  in  the  month.] 


Stations. 


New  England : 

Eastport,lfe 

Portland,  Me 

Mount  Washington,  N.  H  . 

Boston.  Mass 

Block  Island,  R I 

New  Haven,  Cgnn 

^     Mew  London,  Conn 

Kiddle  Atlantic  States: 

Albany,  N.T 

New  York  City 

Philadelphia,  Pa 

Atlantic  City,  N.J 

Bsrnegat City,  N.J 

CapeMny.N.J     

Sandy  Hook,  N.J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chlocoteegue.  Va 

Lynchburg,  ▼a 

if  orfolk,  v  a ............... 

Sooth  Atlantic  States: 

Cherkrtte.N.C 

Hatteraa,X.C 

Kitty  Hawk,N.C 

Macon,  Fort.  N.  C 

SmithvJlle,NT.C 

Wilmington,  N.  C 

Charleston,  &  C 

Aogusta,Ga 

Savannah.  6a 

Jacksonville,  Fla 

Florida  Peninsula: 

Cedar  Keys,  Fla 

Key  West,  Via 

Senford,  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Pensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vicksburjt,*f!as 

New  Orleans,  La 

Western  Gulf  States: 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Bock,  Ark 

Galveston,  Tex 

Indianola,  Tex 

_    Palestine,  Tex 

Kio Grande  Valley: 

Brownsville,  *Tex 

Kii»  Grande  City,  Tex 

Ohio  Valler  and  Tennessee : 

Chattanooga,  Ti?nn 

Knoi  ville,  Tenn 

Memphis,  Tenn 


4 


P.eL 
78.8 
71.1 
82.1 
71.9 
75.1 
78.3 
72.7 

69.2 

77.4 
7a  4 
77. 8j 
80.9 
79.1' 
77.4 
83.7, 
71. 0 
7a  6 
79.5 
83.7 
63.6 
77.6 

74.4 
85.8 
82.4 
83.6 
83.9 
74.9 
79.2 
78.9 
78.0 
76.6 

81.4 
79.6 
78.2 

78.7 
7&4 
7&9 
74.7 
72.8 
78.4 

74.6 
71.8 
75.0 
nM.  o 
82.0 
68.6 

820 
72.0 

74.7 
79.4 
70.5 


E 

i 


I 


P.et.P.eL 
74.  R  72.5 


6D.  21 
85.2 
72. 71 
77.11 
73.11 
74.9 

68.3 
77.3 
72.7 
78.8 
80.2 
77.2 
78.0 
79.9 
67.0 
72.3 
76.1 
80.2 
63.8 
71.2 

67.0 
8L8 
77.7 
81.4 
80.1 
71.0 
74.0 
67.5 
67.8 
71.8 

76.2 
75.1 
75.0 

65.1 
77.2 
74.8 
6&6 
68.5 
71.1 

73.7 
72,6 
73.1 
80.6 
80.6 
70.4 

81.1 
65.4 

67.7 
70.2 
72.1 


65.4 
88.4 

71.0 
74.4 
68.1 
71.3 

65.6 
7i:8 
69.5 
76.0 
74.1 
73.9 
74.8 

?a  7 

63.8 
68.5 
71.7 

7a  0 

5a  8 
67.3 

63.6 
77.0 
73.4 
7&  8 
75.5 
87.1 
7L0 
64.4 
62.0 
65.5 

73.1 
70.7 
72.9 

62.8 

73.8 
70.8 
65.8 
63.5 

ea  9 
oae 

61.6 
65.4 

7a  3 

80.1 
65.1 

80.6 
71.9 

63.7 
6a4 
03.7 


P.eL 
70.3 
60.0 
86.5 
flfl.4 
75.2 
64.7 
6*6 

56.1 
66.4 
6a2 

7a  1 

74.1 
74.4 
72.2 

?a  5 

59.7 
65.4 
70.8 
77.1 
5a  8 
6a8 

6X3 
79.9 
7a  6 
80.6 
80.7 
6a7 
7a  8 
65.8 
6a6 

6as 

716 
69.4 
72.0 

63.0 
77.2 
73.0 
67.7 

oae 

7L6 

67.6; 
64.4 
6a  3 
77.9 

7a  4 

71.4: 


I 


P.eL 
74.5 
64.5 
8a  6 
70.6 
82.2 
70.1 
72.7 

5a  8 
70.3 
74.0 
80.3 
79.3 
77.9 
7a  8 
7a  6 
61.9 

6ai 

71.6 
81.8 
60.5 
67.1 

6X6 
80.4 
77.4 
79.9 
77.1 
71.4 
73.4 
62.9 
6*4 
70.5 

70.7 
71.8 
70.8 

6a  4 

74.7 
72.0 
65.8 
69.7 
7L4 

72.8 

eai 
7a  8 

78.4 
79.2 

7a  4 


77.8  7a  8 

6a  7,  70.5 

64.5  68.3 

63.5  66.1 

64.0  67.3 


S 


Pet. 
74.0 
6a  5 
81.6 
69.7 
82.8 
71.2 
76.1' 

60.8 
70.6 
72.8 
81.0 
79.4 
7a  2 
7a  4 
80.3 
65.01 
69.0 
74.1 
83.0 

6a  0 

69.3! 

I 
63.5 
82.9 
77.9! 
83.2 
77.4 
7a7 
73.8 

eas 

70.0 
71.7 

74.2 
7L7 

m  6 
6a  0 

77.7 
74.4 
70.1 
72.1 
72.4 

70.5 
73.8 

7a  1 

74.1 
77.1 
74.6 

77.1 

6a  0 

72.9 
7i  6 
77.1 


2 


P.  et. 

?a  5 

69.6 
88.1 
7L9 
82.2 
7a  4 
77.0 

63.0 
71.9 
70.8 
80.3 
7a  4, 
77. 5l 
72.6, 
7a  5 
64.6 
69.4 
75.3 
82.2 
62.8 
7L5I 


6, 

3 


u 

I 


I 
P.  et.  P.  cL 

7a  5i  7a  2 


I 

s 


j 

a 

1 


62.0 
80.81 
77.5 
81.3 
77.8 
7a  9 
75.4 
67.3 
69.8 

7a  2 

7a6 
69.4 

7a  0 

60\4 

7a  1 
7a  9 
eao 
7a  3 

72.2 
69.9 

7as 
7a  4 

78.8 

7a  3 

74,0 

77.1 
60.4 

71.3 
73.7; 
69.4 


70.9 
8a  6 
72.8 
82.2 
75.1 

7a  1 

63.9 
72.3 
78.6 
81.7 
81.4 
7a  5 
74.7 
79.8 
68.1 
72.0 
77.7 
83.9 
65.6 
75  3 

67.1 
81. 7| 
80.8 
82.7 
80.3 

7a  4 

77.9 
71.4 
7a8 
7&7 

7a  3 

72.8 

7a  9 

7a  0 
7a  7 
7a  2 

72.5 

7a  8 

71.9 

69.4 
72.9 
74.8 
73.3 
77.5 
69.8 

7a  8 
67.0 

75.9 
74.6 
70.4 


7a  9 
85.6 
74.11 
82.6 
76.0 
7a  9 

67.9 
74.1 
72.7J 
81.3 
81.7 
77.9 
7a  1 
80.8 
69.3 
73.4 
7a  6 
81.8 
67.8 
75.7 

70.7 
81.4 
79.6 
82.8 
8L0 
75.6 

7a  5 

71.5 
7a  7 
77.4 

7ai 
7a  7 

80.9 

7a  6 
7a  9 

74.8 

6a  4 

72.9 
72,7 

70.9 
71.5 
7a  6 
74.1 
7a  6 
69.8 

79.0 
67.2 

76.6 
72.9 
71.6 


P.et. 
75.0 
69. 61 
86.6 
7L11 
77.8 
73. 7i 

7a  8 


2 

a 

9 

& 


1 

65.5' 
72.0 
72.3! 
77.7 
79.7 
7a  5 
71.9 

7a  0 

69.1 
73.1 
74.2 
80.6 
67.8 
75.6 

69.0' 
82.2 

7a  1 

82.8 
79.2 

7a  3, 

79.1 
71.2 
7a  2 
77.1 

7a  9 
77.4 
80.0 

70.1 

7a  1 

7a  6 

ea  7 
7a  1 

74.3 

7a  0 
7a  8 

79.1 
75.9 
78.9 
74.8 

81.2 
7a  1 


P.et. 

7a  4 

69.2 
87.7 

7a  2 
7a  1 

71.0 
72.0 

67.1 

71.0 

69.7 

7a  7 

7a  4 

71.6 

71.3 

7a  6 

65.0 

70.7, 

69.6 

77.8 

64.2 

70.0 

I 
67.0 
79.6 
74.8 
79.4 
77.0 
71. 41 

?a  1 

69.6 

7a  4 

7a  5 

77.9 
7a  9 
79.4 

oa  2 

7a  8 
77.4 
70.8 
71.6 
70.8 

74.0 
69.6 
74.2 
77.3 
7a  8 
70.2 

80.4 
65.4 


75.9 
76.5 

7a  2 


P.eL 
7a  3 
72. 4 

84.8 
7a  3 

7a  7 

75.0J 
7a  1 

71.8 
76.8 
74.9 
79.0 
80.4 
77.2 
75.8 
79.1 
6&4 
75.2 
73.2 
80.1 
67.6 
73.2 

71.2 
8L1 

7a  1 

80.3 
80.2 
73.6 
77.7 
71.4 
71.0 

7a  0 

81.2 
79.3 

77.8 

69.9 

7a  2 

79.3 
74.4 
7a  4 
73.1 

72.1 
72  2 
73.4 
79.8 
81.6 
68.2 
l 
82.9 
69.2 


-J 

I 
8 


P.eL 
74.9 
68.4 
85.7 
71.8 
78.9 
72.1 
74.5 

G4.6 
72.8 
72.3 

7a  8 

78.8 
76.8 
74.6 
80.0 

cai 

71.3 
74.3 
80.8 
64.2 
71.8 

6a7 

81.4 
77.8 
81.1 
70.0 
73.1 
75.9 
OR  9 
70.6 
7a  4 

75.7 
74.8 

7a  9 

C7.4 
7a  5 
74.4 
69.7 
70.7 
71.9 

71.5 
70.8 
74.0 
77.0 
79.4 
70.8 

70.8 
68.0 


70. 4j  72.2  71.1 
71.1'  7a  2  71.9 
72.0;  74.0.  70.8 


m 
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Mean  relative  humidity  at  stations  of  the  Signal  Service,  Uni&d  States  Army,  for  each 

month  and  the  year,  4'C- — Continued. 


Stations. 


Ohio  Valley  and  Tennessee— 
Continued: 

Nashville.  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

Buffalo,  N.Y 

Oswego,  N.  Y 

Rochester,  N.  Y 

Erie,  Pu 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich 

Mackinaw  City,  Mich 

Marquette,  Mich...., 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Dulutb.Minn 

Upper  Mississippi  Valley: 

Saint  Paul,  Minn 

La  Crosse,  Wis - 

Davenport,  Iowa 

Des  Moines,  Iowa 

Duboquo,  Iowa 

Keokuk,  Iowa 

Cairo,  111 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans 

Omaha,  Nebr 

BennettFort*  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest : 

Moorhead,  Minn 

Saint  Vincent,  Minn 

3ismarok,  Dak 

Buford.  Fort,  Dak 

Northern  Slope: 

Assfnaboine,  Fort,  Mont.. 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnia,  Fort,  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.. 

West  Las  Animas,  Colo. . . 

Dodge  City,  Kans 

Elliott,  Fort,  Tex 

Southern  Slope: 

Sill,  Fort,  lnd.  T 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau : 

SantaFe,  N.  Mex 

El  Paso,  Tex 

Apache.  Fort,  Aris 

Grant,  Fort,  Ariz 

Pri'scott,  Ariz , 

Thomas.  (Jump,  Aria 

Yuma,  Ana 


I 

I 


P.  et. 
77.6 
74.1 
73.0 
74.6 
74.4 
7&2 

60.6 
70.6 
79.6 
7&8 
80.0 
76.1 
76.2 
77.4 

76.6 
76.4 
80.4 
74.3 
68.1 
81.9 
78.1 
79.3 
77.2 

77.1 
72.0 
65.8 
68.5 
66.1 
74.9 
77.5 
71.3 
76.9 

70.7 
7L1 
71.5 
64.2 
66.2 

83.7 
92.8 
83.5 
75.4 

65.0 
69.7 
78.8 
76.2 
53.8 
7L8 
69.2 
6L8 
69.1 


P.ct 
7L5 

68.2 
71.3 
70.7 
71.1 
73.4 

78.6 
72.5 
78.8 
76.8 
77.0 
74.0 
73.4 
76.8 

76.6 
73.8 
80.5 
73.6 
68.0 
80.8 
70.0 
7a  1 
73.8 

7L5 
70.0 
66.7 
68.3 
66.5 
71.5 
73.2 
68.9 
76.2 

67.6 
69.7 
72.4 
67.0 
68.1 

8L2 
85.8 
82.2 
76.2 

67.0 
73.8 
73.0 
7L6 
48.0 
69.0 
68.3 
52.4 
66.1 


58.6 
7L8 
66.8 

68.4 
47.8 

66.0 
69.8 
58.2 
67.3 


a 


55.8 
72.6 
63.8 
6L9 

52.5 


P.Ct. 

68.1 
63.6 
65.6 
64.7 
65.7 
68.8 

75.9 
73.4 
76.7 

75.3 
75.0, 
73.0 
685 
73.3 

76.1 
72.0 
77.1 
69.9 
67.6 
7&  6 
68.9 
75.6 
71.6 

eao 

69.4 
64.7 
67.3 
65.6 
69.1 
67.1 
64.8 
72.4 

63.6 
67.1 
72.6 
70.4 
66.9 

80.3 
85.1 
7a  9 
77.9 

66.7 
65.9 
68.4 

ea  6 

47.2 
62.0 
69.0 
489 
64.4 

49.6 
74.2 
47.7 
55.7 
45.4 


65.1  63.2 

eao  eo.6 

50.3  47.0 
54.9!  63.9 


56.8  53. 
52.01  49. 
01.0   02. 

40.  o!  4a 

56.4,  58. 
05.4,  ua 
45.4,  45. 


45.0 
37.7 
00.4 
«  42.9 
0,  53.3 
5,  50.5 
u;  44.9 


P.et 
67.0 
60.6 
6L6 
62.6 
62.7 
62.5 

71.7 

eao 

67.6 
69.8 
67.1 
67.6 
64.6 
64.0 

69.1 
67.8 

eao 

69.0 
64.4 
73.2 
66.7 
60.2 
69.9 

62.2 
63  1 
63.2 
63.3 
59.1 
64.5 
64.8 
61.7 
67.7 

59.9 
62.2 

eao 

70.3 
65.8 

7B.1 
77.5 
71.3 
70.4 

69.0 
63.6 
6L2 
61.9 
49.8 
5a  9 
70.2 
62.8 
60.6 

60.0 
77.7 
47.6 
50.3 
45.5 

64.1 

sai 

43.8 
49.8 

36.8 
31.6 
48.9 
29.1 
4-4.0 
30.9 
41. 0. 


I 


P.ct. 
65.8 
66.7 
61.7 
62.9 
63.1 
63.6 

71.2 
70.4 
67.6 
67.6 
66.0 
67.8 
64.9 
65.3 

70.6 
67.6 
68.5 
7a  8 
62.7 
70.2 
67.7 

eao 

7L2 


64. 
57. 
63. 
66, 
61. 
66. 
69. 
65. 
73. 


64.2 
65.9 
67.8 
7L2 
65.6 

66.7 
69.2 
61.9 
62.7 

54.8 
64.0 
66.0 
55.9 
63.2 
65.7 
68.7 
68.5 
65.8 

58.5 
77.0 
54.9 
65.1 
55.2 

67.8 
63.7 
49.9 
62.6 

32.6 
32.4 
42.1 
23.  7 


P.et. 

70.0 
71.4 
67.8 
67.0 
66.4 
68.3 

73.0 
72.5 
67.9 
70.3 
69.0 
69.4 
69.2 
68.9 

74.0 
72,4 
7a  6 
75.4 

eao 

74.3 
78.4 
74.6 
74.7 

71.2 
65.9 
72.6 
78.4 
70.0 
72.5 
74.3 
7L6 
75.2 

eas 

69.7 
70.0 
7B.3 
7a  8 

69.2 
73.6 
70.1 
66.9 

55.8 
59.8 
65.0 
67.3 
49.0 
67.8 
65.9 
5L2 

ea4 

47.9 
6&8 
65.6 
63.8 
52.4 

65.1 
60.1 
47.2 
59.0 

28.0 
34.2 
37.6 

25.  0 


* 

•^ 


P 


P.et. 
70.1 
67.3 
05.8 
62.8 
62.4 
68.1 

72.6 
72.3 
08.5 
70.2 
68.4 
67.4 
66.5 
67.0 

7a  5 
72.5 
75.1 
74.1 
67.6 
74.9 
70.3 
7i  5 
69.1 

72.7 
67.9 
69.7 
72.6 
6a4 

eae 
7a  2 

66.8 
69.9 

66.7 

eas 
eas 

76.4 
70.6 

71.6 
77.5 
67.0 
68.8 

52.4 
49.8 
51.8 
51.8 
47.4 
52.2 
64.2 
49.2 
67.4 

47.8 
69.2 
49.5 
63.8 
62.9 

ea4 

61.1 
55.6 
62.6 


36.2'  :u.o 


Pel 

66.7 
67.5 
64.4 
63.2 
64.2 
6a  8 

70.2 
71.4 
68.4 
69.9 
69.4 
69.3 
70.1 
70.4 

76.0 
77.2 
77.2 
75.0 
73.1 
74.0 
69.9 
76.1 
7a  8 

74.6 
70.1 

ea4 

70.8 
69.5 
66.9 
72.0 
65.2 
69.6 

66.5 
70.1 
63.4 
7a  3 
69.4 

72.8 
80.2 
65.7 
62.4 

51.7 

4ao 

44.4 

45.5 
47.2 
51.9 
60.0 
61.4 
64.9 

49.4 
7a  4 

sa  6 

66.4 
54.8 

6L3 
62.8 
59.5 
06.0 


46.7 
45.9 
57. 0 
47.1 


55.3 
53.7 
67.1 
57.  C 


P.et 
71.7 
70.4 
66.5 
65.6 
67.5 

eae 

78.6 
72.0 
6*8 
71.7 
69.2 
70.4 
70.6 
71.6 

77.1 
77.5 
7a  9 
77.2 
72.6 
75.5 
69.2 
75.6 
74.9 

73.1 
71.7 
69.0 
70.5 
70.6 
67.5 
74.1 

eao 
eai 

65.2 
69.3 
62.2 
7L6 
67.8 

72.7 
77.8 
67.4 
64.4 

57.6 
57.4 

sai 

54.8 
6a  9 
58.7 
60.3 
4L6 
62.9 

4a  6 
71.9 
47.5 

sa9 

64.1 

64.9 
70.5 

eao 

71.7 


I 

o 


I 


-a 

• 

9 

a 
a 
« 

§ 

e 

a 

a 

P.et.  P.et.  P.et \P. et 


73.6 
74.0| 


71.5 
67.  I1 


35.5 
38.1 


34. 21 
40. 01 


47.2 
54.2 
57.4 
44.6 

4a  6 

50.1 
4a  3|  4&2j  44,3 


52.8    59.5! 
47.1]  55.  U 


71.9!  70.2 
70.8 


75.7 
71.4 
74.4 


71.3 
71.6 

74.1 
70.9, 
7a  3 

?a  0 

69.51 
72.4 
71.9 

71.2 

i 

7&1 

7a  o 
7a  4 

73.2 
70.2 
7X5 
7*5 
74.1 
7a  7 

7a7 
eae 

70.7 
71.6 

7a  5 

72. 6 

7a  2 

7L0 
7&0 

69.8 
69.9 
65.3 
69.9 
69.8 

74.8 
7a  8 
7a  6 
6&4 

eao 

61.8; 
60. 9i 
63.4 
60. 41 
63.7: 
6L9 
50.6 

eae 

51.6 

7a  3 

55.8 
69.0 
63.5 


70.4,  74.21 
69.6  74.6 
70.9   77.7 


71.1 
09.0 

6X0 
67.7 
67.7 
70.0 


7&  2 
09.9 

7a  5 

78.6 
72.8 
71.7 
71.6 
71.5 

80.7 
7a  8 
77.1 
77.5 
7a  9 
81. 3 
71.4 
7&  1 
77.9 

71.0 
70.2 
67.0' 
69.1 
67.8 
70.71 
7X6 
67.0, 
72.6 

67.6 
67. 7i 
70.9 
70.2 

ear 


7a2  74.7 
7a  0  71.3 
80.6)  72.6 

7a 

80. 
7a  0|  71.1 
75. 8j  70.1 
77.2  71.1 


6i  72,6 
21  7a  0 
0   7L9 


79.9! 

78.3| 

80.9 

80.3 

72.7 

83.4 

74.8 

79.6 

7a  0 

72.7 
72.1 
68.8 
71.4 

eas 

7&4 
74.9 
7a  8 
7a  7 


7a  5 
74.1 

75.8 
74.2 
68.8 
77. 3 
70.8 

7a  o 

74.  *J 
70.9 

eas 

67.5 
69.5 
66.9 
7a  2 
72.4 
67.7 
73.0 


71.1   66.8 

72.0  «8.7 

74.1  tfftS 
66.4  ?a  1 
69.5,  68.3 


79.4  81.8   7&6 

82.5  86.9.  80.6 
77.8  79.9  72.8 
7&4  7&9   7a5 


64,5 
60.5 
63.9 
63.3 
52,5 
62.1 
64.6 
4&9 
62.3 

5a  3 

eai 

57.8 
61.7 

sa  2 


71.6  67.3 
7a 8  69.7 

sao  5a e 
71.5  eao 


62.8. 
62,1 

eai 

63.6 
52.4 

eai 

67.8; 
54.0 
7a6 


60.0 
6X4 
62.3 
62.4 
51.1 
60,  « 
66.0 
56.7 
65,9 


5a4  51.2 
74.9,  7i  3 
66.7  57.1 
66.7,  62.6 
51. »  52.7 


682 

69,71 

sa  eJ 
5a 


48  6 

518 

5*.*: 

42. 3 
4a  7 
49.8 


sa  7 

56  0' 

sa  o 

41.6 
50,7 
56.2. 


i 


46  ai  4a  6| 


56. 

sa* 

62.81 

5a  2 

61. 0 
66.9 
69.9 


64.9 
66.3 
55.5 

61.9 

447 
48.9 
5&7 

42.1 

saa 

52.1 
6*4 
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Jfeaaj  relative  humidity  at  stations  of  the  Signal  8ervioet  United  States  Army,  for  each  month 

and  the  year,  ^-o.— Continued. 


Middle  Plate**: 

Winnemncca,  Ner 

Salt  Lake  City,  Utah 

Northern  Plateau : 

Boise  City.  Idaho 

Lewiston,  Idaho.. 

Dayton,  Wash 

Spokane  Falls,  Wash 

North  Pacifio  Coast: 

Canby,  Fort,  Wash 

Olympfa,  Wash 

Tatoosb  Island,  Wash 

Portland,  Ore? 

Rosetrarg,  Oreg 

Middle  Pacifio  Coast : 

Cape  Mendocino,  Cal 

Bed  Bluff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Pacific  Coast : 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stations: 

Saint  Michael'sjftft.,  Alaska 

Sitka,  Alaska 

Unalashka,  Alaska 

Behring's  Island,  Bearing 


I 


P.cL 
82.4J 

52.1 

7*2 
68  5 
8L0 
8L6 

8L8 
846 
84.7 
81.3 
88.2 

79.7 
71.5 
78.9 
75.6 

62.7 
66.6 

87.5 
76.2 
86.2 

88.8 


P.cL 
612 
54.1 

76.7 
67.8 
76.4 
80.8 

78.7 
88.8 
8L4 
70.4 
80.8 

77.6 
68.6 
74.7 
73.5 

65.0 
68.5 

87.7 
74.6 
86.9 

84,8 


P.cL 
54,0 
48.4 

67.8 
62.8 
70.0 
75.4 

88.2 
80.0 
8L0 
74.6 
78.6 

82.0 
60.0 
68.4 
78.6 

72.5 
74.8 

86.4 
71.8 
82.8 

87.4 


t 


P.CL 
61.5 
50.7 

64.0 
62.4 
65.6 
66.5 

85.1 
70.0 
88.0 
70.5 
7L4 

84.6 
65.6 
70.7 
77.  QJ 

72.7 
74.0 

85.4 
68.6 
80.8 

00.1 


f 


P.cL 

41.  • 
41.2 

56.6 
50.6 
6L8 
58.4 

81.3 
72.7 
88.6 
68.5 
64.0 

85.3 
52.4 
64.1 
78.8 

71.8 
73.8 

92.0 
74.0 
77.7 

88.5 


P.cL 
8L6 
88.0 

40.6 
60.2 
59.1 
58.7 

86.8 
70.6 
87.1 
66. 5 
64.0 

83.7 
42.2 
61.6 
7a  0 

70.4 
74.6 

85.1 
77.0 

7ao 

87.6 


3 


P.ct. 
24.4 
80.5 

44.2 
44.4 

62.5 
51.1 

83.0 
67.6 
80.2 
64.0 
6U0 

88.7 
84.0 
66.8 
7a  5 

7a  8 

7a  6 

88.2 
70.5 
77.8 

0L6 


i 

0 


P.cL 
20.6 
84.0 

48.3 
48.1 
50.6 
50.4 

62.0 
71.0 
02.2 
67.0 
61.0 

87.6 
8&  3 
6a3 
82.0 

70.6 
7a  5 

86.7 
70.6 
81.3 

02.61 


i 

I 


i 

o 


P.cL 
80.6 
85.6 

51.8 
58.4 
58.0 
62.0 

sa  7 
7ao 

80.8 
73.8 
66.2 

70.1 
45.3 
57.0 
7a7 

68.9 
76.3 

87.0 
81.4 
77.8 

86.2 


P.cL 

48.7 
46.6 

64.0 
67.0 
69.6 
75.4 

87.8 
88.2 
88.8 

sa  4 

79.0 

82.8 
55.3 

eae 

77.0 

67.0 
71.2 

80. 6 
75.2 
70.0 

85.2 


1 


P.Ct 

57.1 
48.6 

70.6 
74.4 
80.5 
79.4 

88.6 
85.8 
00.2 
80.5 
84.6 

79.6 
62.1 
69.4 
72.1 

61.4 
64.6 

oao 

77.6 
80.0 

sao 


J3 


1 

a 

s 

I 


P.cL^P.ct. 

6a  6  4a  6 

58.4   44.0 


70.0 
75.9 
81.8 
7a  3 

sa  8 

85.4 
83.1 
81.4 
84.5 

79.4 
77.6 
83.1 
79.9 

67.1 
69.6 

94.0 
75.8 
81.4 

8a  4 


6L4 
61.7 
67.3 
68.4 

84.5 
7a  5 
85.6 
74.0 
72.3 

82.4 
55.8 
67.4 
7a  8 

68.2 
71.9 

91.4 
75.8 
79.5 

87.7 
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APPENDIX   38. 

Mean  relative  humidity  at  etatione  of  the  Signal  Service,  United  Statm  Army,  for  eaeh 
month  and  the  year,  computed  from  the  7  a,  m.,  3  and  11  p.  m.  (  Woihimgion  time)  obeerro- 
tions,  and  from  January  1, 1882,  to  December  31,  1884. 


Stations. 


v 


England: 

Eastport,  Me 

Portland,  Me . 

Mount  Washington,  N.  H. 

Boston,  Mass 

Block  Island,  R.  I 

New  Baven,  Conn 

New  London,  Conn 

M  While  Atlantic  States: 

Albany,  N.  Y 

New  tfork  City 

Philadelphia,  Pa 

Atlantic  City,  N.  J. 


llurnegat  City,  N.  J  — 
(Jape  May,  N.  J 


■  •  »  • 


Sandy  Hook,  N.J 

Delaware  Breakwater,  Del. 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chincoteague,  Va 

Lynchburg,  Va 

Norfolk,  Va 

South  Atlantic  States: 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk,  N.C 

Macon,  Fort,  N.  C 

Smithville,  N.  C 

Wilmington,  N.  C 

Charleston,  8.  C 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Fla , 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West.  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Pensacola,  Fla , 

Mobile,  AJa 

Montgomery,  Ala 

Yioksburg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Bhre  report,  La 

Little  Book.  Ark 

Galveston,  Tex 

lndlauola,  Tex 

Rio  Grande  Valley : 

Brownsville,  Tex 

Ohio  Valley  and  Tennessee : 

Chattanooga,  Tenn , 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Buffalo,  N.Y , 

Oswego,  N.  Y 


I 


P.O. 
74.3 
71.7 
88.3 
73.2 
76.4 
78.5 
73.0 

66,2 

7a  0 

76.6 
76.-7 
8U.3 
78.8 
77.6 
84.6 
70.7 
80.1 
61.3 
88.8 
67.2 
75.6 

76.7 
85.6 
8L6 
88.5 
88.0 
75.0 
70.0 
71.0 
71.1 
77.1 

81.1 
70.6 

75.6 
77.8 
7a  5 
74.2 
73.4 
78.4 

75.3 
7a7 
84.1 
83.2 

81.0 

74.8 
80.0 

7a  0 

70.2 
74.3 
72.6 
78.0 
74.1 
70.0 


■ 

«■ 

E 

.0 

£ 


83.7 
67.7 


P.ct. 
76.6 
60.3 
87.2 
74.7 
77.8 
74.1 
76.7 

65.7 
7a  2 
73.2 
7a  0 
82.0 
77.4 
70.7 
82.2 
67.3 
74.0 
77.3 
80.0 
68.2 
7L4 

7L8 
8L1 
77.7 
82.2 
81.2 
71.8 
7a  0 
68.5 

6ao 

74.1 

7&1 
7&  0 

60.5 
70.0 
76.5 
60.8 
68. 8 
7L0 

74.1 
7a  1 
81.0 
81.0 

80.3 

70.6 
73.8 
74.0 
73.3 
60. 3; 
72. 51 
7a  2 
72.0 
74. 7| 
i 

81. 8 
71.4 


P.ct. 
72.7 
63.2 
80.2 
60.0 
73.7 
67.6 
71.7 

63.0 
71.2 
69.0 
76.1 
73.8 
7a  0 
74.0 
70.3 
68.0 
60.4 
72.9 

7a  3 

57.0 

6as 

63.0 
77.8 
7a  5 
7a  6 
76.3 
67.6 
74.5 
63.4 
6L0 
68.1 

74.6 
71.7 

64.2 

7a8 

72.7 
65.8 
62.7 
60.4 

65.7 
65.1 
79.6 
8L8 

8L0 

63.2 

6ao 

64.3 

6ao 

63.3 
64.2 
66.8 
65.4 
68.8 


m 


I 


P.  cl.  P.  et.  P.  cL 

73.5  7a  3  73.4 
61.0  63.2  66.2 

80.6  80.6  8a  6 

72.0  72.2  70.4 
7a  6  82.1  83.3 

67.1  60.0  70.0 

70.2  70.9  74.9 


6ae 

68.1 
78.9 
77.6| 
74.4 
77.1 
74.2 
79.5' 
61.5 
6R  1 
74.7i 
77.4 
63.4, 
69. 8l 

64.7, 
80.0 

7a  1 

8L41 
79.7 
70. 61 
7a  5, 
66.5| 
67.2 
72.1 

7a  5 

7a  2 
64.0 

7a  4 

72.5 

67.8 
67.8 
7L8 

60.61 
70.1 
77.0 
80.6 

7a  7 

65.4 
65.1 
65.3 
66.3! 
60.9' 
01.0 
64.6 
64.0 
62.5 


■S 


0 
< 


! 


P.ct.iP.etJP.ct. 

79. 8|  7a  8  7a  3 
69.6  71.0  71.0 
02.4  80.5  87.7 
71.1  72.4  74.3 
82.1  82.1^82.3 
72. 9  74. 1'  75. 3 
7a  9  77. 4.  7a  6 


i 

1 


9 

e 
a 


57.6 

60.3 

78.0 

78.4 

78.1 

77.2 

72.9| 

78.5, 

62.3 

67.3 

72.8 

79. 2 

62.1 

69.4 

62.6 
80.1 
7ai 
70.7 
7a  8 
70.8 
78.8 
65.3 
66.2 
60.6 

60.7 
60.6 

62.6 
74.3 
70.0 

ea7 

60.8 

7a  4 


60.5 
70.8 
75.4 
81.1 

70.7 
79.6 
73.8 
81.5 
64.8 
68.7 

7a  4 

88.6 
68.0 
7L6 

67.1 
82.9 
79.6 
88.2 
79.0 

7a  1 

77.5 
72.6 
72.6 

7a  2 

7a  4 

71.7 

71.7 
79.7 
74.7 
72.4 
78.2 
74.0 


72.1  71.4 
74.3  7a  9 
75.81  7a  5 
7a  81  79.5 

79.2  70.6 


74.21 

74.4 

73.1 

73.3 

73. 91 

66.8 

6a  0! 

68.1 
68.2 


76.0  73.4 
7L9  69.11 


67.3 
67.7 
67.5 
66.4 
60.8 
63.2 
6\  3 
65.4 
65.0 

72.4 
60.8, 


6X8 

71.5! 

7a  5 

70.  l| 
70. 3| 
80  5| 
71.0; 
79.8 
65.8 
69.4 
7a  8 
82.2 
63.7 
74.1 

64.1 
81.4 
7a  4 
81.1 
77.9 
77.1 
77.8 
69.2 
70.4 
74.7 

74.6 
7a  1 

6a4 
79.3 
76.4 
71.4 
74.4 
71.7 

69.0 
77.9 
75.0 
79.2 

7a  7 

72.6 
7a  4 
71.1 
73.9 
7a  4 
65.9 
63.5 
64.0 
C8.3 


62.7. 

71.1: 

76.8 

80.7. 
81.1 
79.9 
74.0 

7a  9 

69  3 

72  7| 

7a  9 

8a  4: 

67. 4L 

7a  6r 

6a  l! 
82.9; 

81. 01 
83.4! 
81.2' 
7a  4! 
79.6 
7L1 
74.8 
77.1 

7a  5 
72.1 

7a  6 
7a  2 

75.4 
73.4 
73.2 
71.8 


P.cLP.cL 
74.7,  74.6 


70.3 
88.0 
73.4 
78.9 
74.4 
79.2 


67.4 

7X5 

74.9 

80.1 

81.7 

7a  5 

74. 9; 

80.5 

69.8 

73.8 

7a  2 

81.4 

6R  9 

77.4 

72.0 
82.1 

sa  2 

83.4 
82.1 
70.7, 
82.1 
72.0, 
7a  l1 
7a  7 

74.1 

7a  0 


70.8;  6a  3 

76.0,  77.7 
74.1 1  78.3 
77.3.  7a  3 

75.6  7a  0 


7a  1' 

75.4' 

72.6 

74.1 

70.1 

67.2 

64.1 


77.3 

7a  0 

71.6 
72.1 
71.4 
67.7 
66.7 
6a  7 
70.  3  60. 9 


6a 


I 


68.8 
►7.0 
70.8 
77.1 
70.9 
72.7, 


P.cLP.eL 

77.1    7a  1 

73.7 

WJ.2 

7a  8 

HOI 

75.0 

74.4 


6X4 

87.  8 
72.4 
79  5 
72.1 
74.7 


an.  31  cae; 

72.6.  71.7 


1 

6ai 
7a  0 
7a2 

67.1 
71.6 
70.0 


?|.ol 
9.6 
81.2 
7a  9 
73.8 
79.7 
70.3 
74.4 
77.9 
81.4 
70. 0 
7a  7 

71.5 
84.3 
80,6 
83.7 
80.2 
77.« 
80.8 
70.2 
7a  3 
7a  5. 

I 
7a  7! 
79.  o1 


69.2 
7a  5: 
77. 01 
73.2 

7a  of 

77.1 

64.1, 

70.9 

70.9 

7a  9 

02.2 

70.6 

64.0 
79.6 
74.7 
70.0 
74.6 
68.3 

7a  0 

67. 0, 
6a  9| 
77.2 


70.3 
74.8 
74.1 
66.7 
74.0 

7a  9 

74.1 
80.7 
77.3 
80.8 

81.0 

7a  3 

7ao 

76. 

74.5 

74.7 

71.8 

71.8 

72.1 

71.8 


69.1 
7a  3 
73  7 
77.7 
786 
77.9 
76  01 
70. 2! 
67.  2 
75.4, 
75.0 
7a  8 
00.2 
72.2 

7a  1 
82.9 
7a  7 

7a  » 

7a  7( 

72.4, 
80.0 
71.2" 
60.0 
70.  a 


614 
72.7 
74.1 
7K5 
7*9 
*  <•  x 
74.7 
M»  I 
66.3 
7il 
76  t 
8-  4 
65.0 
72.9 

6S.1 

J51.7 

78. 4 
(•1.4 

7a  2 

7X6 
78  » 
69.1 
70.1 
7S  2 


7a  6  81.8  75.7 
80.5'  81 V  74.9 


62.4; 
60.0 

7a  0 

60.4 
69.0 
6X2 


69.7-  68.  J 

77.2  76  5 

7a7  ?ao 
73.9  oae 

70.8  70. * 

72.3  71.6 


74. 21  71.3  714 
74.5  7a  U  74.7 

7a 8;  7a4  77.5 

7a 6  82.2  80.3 

7*8  70.2,  TO* 

I 

69.6 
71.5 
72.2 
7X5' 
60.5 
70.5 
7a  0 
70.4 
70.5 


72. 4   74. 9!  72.  l!  7a  5  7a  0'  76  7 
72.8,  7a 4|  71.3,  7X8)  7&0,  70.0 


70.4 
7H.  1 
73.0 

7a  5 

71.5 

7\* 

?a  6 

74.2 
TO.I 

?ao 

7X9 


714 
73.1 
71.7 

72.:. 

70.5 
68.3 
09* 

<*: 

7*7 

7*5 
71.3 
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Mean  relative  humidity  at  stations  of  the  Signal  Service,  $c. — Con  tinned. 


Stations. 


Lower  Lakes— Continued : 

Erie,  Pa 

Cleveland,  Ohio 

Toledo,  Ohio   

Detroit,  Mich 

Upper  Lake*: 

Alpena,  Mich  

Escanaba,  Mich 

Grand  Haven,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee,  Wis 

Dnloth,  Minn 

Tpper  Mississippi  Valley : 

Saint  Paol,  Minn 

LaCroese,  Win 

Davenport,  Iowa 

Bee  Moines,  Iowa 

Duboqne,  Iowa 

Keokuk,  Iowa 

Cairo,  HI 

Springfield,  HI 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Ana 

Omaha,  Nebr 

Bennett.  Fort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

atoorbead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bnford,  Fort,  Dak 

Northern  Slope: 

Asstnaboine,  Fort,  Mont . .  - 

Benton,  Fort,  Mont 

HelenaJMont 

8haw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Kiddle  Slope: 

Denver.  Colo 

Pike's  Peak,  Colo 

Dodge  City,  Kane 

Elliott,  Fort,  Tex 

Southern  Slop© : 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Sonthem  Plateau : 

EI  Paso,  Tex 

Apache,  Fort,  Aria 

Grant,  Fort,  Aria 

Preacott,  Aria 

Thomas,  Camp,  Ariz 

Middle  Platera: 

Salt  Lake  City,  Utah 

Northern  Plateau: 

Lewiston.  Idaho 

Dayton,  Wash 

Spokane  Falls,  Wash 

North  Pacific  Coa*t : 

Olympia,  Wash 

Portland.  Oreg 

Middle  Pacific  Coast : 

RedBlnff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego.  Cal 

Akftka  Stations: 

Saint  Michael's,  Ft,  Alaska 

Sitka,  Alaska 


4 


P.et 

80.0 
80.6 
74.0 
75.8 

75.6 
77.1 

sa  8 

67.1 
83.5 


•s 


Pi 


P.cUP.ct.\P.ct 
79.1 
78.9 
73.1 
76.1 


o 

4 


G 


74.6  71 


75.5 
75.2 
80.6 
67.7 
83.4 


96.1 
75.2 


78. 
72.5 


72.3 
68.5 
63.0 
66.5 
63.0 
72.8 
76.1 
71.0 
79.4 

67.0 
67.4 
73.4 
67.0 
67.3 

83.4 
83.4 
79.5 
73.1 

66.0 
67.1 
75.2 
67.9 
74.6 
52.8 
69.8 


79.6 
76.3 

79.6 
72.7 
60.3 
66.2 
60.0 
76.1 
79.4 
72.0 
7&3 

71.1 
68.7 
73.9 
64.2 
66.2 

88.8 
92.2 
80.7 
7a  1 

64.9 
62.9 
78.6 
67.4 
76.9 
53.0 
72.0 

55.6 
79.1 
6&6 
54.3 

71.3 
55.9 
65.8 

53.4 
67.3 
53.5 
57.4 
67.3 

55.0 

71.1 
81.3 
81.6 

83.4 
8L6 

71.9  68.4 
77.71  74.0 
76.0   71.6 

61.5  65.1 
04.  3   67.7 


74.6'  71.3 
74.2;  66.3 
66.5  62.6 


P.et.  P.et.  P.et. 


73.3 


64.2 


74.6  68.3 
73.0,  68.6 


77.7 
67.2 
80.2 
69.  li 
75.7 
70.6 

69.1 
67.8 
61. 7i 
66. 7| 
64.1 
69.9, 
68.8, 
65.  l| 
75.6 


63.4 
65.9 
73.3 
70.4 
68.0 

82.5 
84.7 
76.7 
76.4 

68.3 
67.2 
68.7 
63.9 
75.8 
49.0 
64.9 


56. 5  49. 8 

79.2  79.7 

65.7  57.5 
54.5  52.0 

I 

73. 8  66. 6 
52.4  50.5 
63.4  58.5 


52.2 
67.2 
59.4 
63.7 
6&7 

54.2 

68.9 
75.2 
79.0 

80.8 
77.6 


41.4 
65.1 
47.8 
59.0 
59.4 

51.4 

65.8 
72.3 
77.1 

80.2 
74.5 


65.3 
66.6 
75.6 
68.0 
70.3 
6a  6 

62.2 
57.0 
61.7 
62.8 
67.9 
64.6 
65.9 
61.6 
71.5 

61.0 
63.8 
68.2 
70.3 
66.9 


69. 7i 
67.2 
66.2 
66.4 
I 
69.1, 
66.9 
67.91 
62.5 
73.9| 
68.7 
69.7 
66.6 

63.6 
56.4 
67.0 
68.2 
63.1 
68.1 
69.4 
66.3 
77.9 

64.7 
68.3 
69.3 
71.2 
67.1 


70.5 
67.8, 
68.5,1 
60.3 

74.7 
71.8 
73. 2i 
66.4! 
75.0' 
74.7, 
76. 41 
72. 3| 

71. 7| 
63.2 
73.9 
73.6 
70. 0: 
74.0 
76.8 
73.7, 
79.1 
i 

70.3 
71.4 
69.8 
73.3 
70.8 


72.1 
67.0 
65. 
67.9 


P 


P.  et.  P.  el. 
71.6  72.7 
09.8  69.6 
69.6  70.2 
70.1'  71.0 


O 


73.5   76.9 
73.lt  77.6 


74.8 

69.  1; 

76.  0! 
69.3 

73. 4i 
70.7| 

72. 6 
66.2, 
70. 7l 
72.7, 
67. 71 
69.7 
76.2 
67.9 
75.1, 


78.1 
73.2 


76.6 
78.2 
75.  H 
72.4 


76.4   76.3 
71.3   69.6 


I* 


73.2 
77.9 
71.3 
69.8 

61.8 
59.7 
65.4 
61.1 
77.9 
57.4 
66.2 


65.7  67.7 

69.3  73.2 

63.0:  69.9 

62.6  65.0 


58.0 
60.5 
68. 2| 
59.6 
75.5 
59.5 
69.5 


54.3  58.1' 
82. 81  86. 1; 
57.1!  66.0 
50.3   59.5 


57.5  63.9 
44.2  44.4 
50.7   61.0 


30.8 
51.0 
32.5 
48.0 
41.9 

54.3 

61.4 
65.8 
69.2 

79.7 
71.1 


96.5 
74.5 


65.  h  63. 3 
70. 6:  68.3 

75.  7l  75. 6 

73. 81  73. 2 
75. 0.  74. 1 


95.2 
71.3 

I 


93.6 
67.1 


29.4 
48.1 
29.7 
42.2 
39.3 

43.1 

56.8 
59.8 
61.5 

72.7 
63.7 

53.0 
65.1 
74.7 


55.8 
60.3 
58.7 
58.4 
71.4 
59.1 
70.8 

55.0 
80.9 
69.8 
63.9 

64.5 
50.0 
62.0 

33.4J 
44.9 

30.8; 

38.5 
35.3 


68.7 
70.9 
68.9 
75.5 
71.3 

72.6 
79.1 
69.3 
66. 0i 

51.9; 

49.  8 
54.0! 
50.7 
69.1 
47.7 
67.7 


76.9. 

77.  l' 

72.4, 
70. 8 
7L2: 
72. 31 
69.8| 
70.7! 
74.9 
69.1 
77.1 

71.0 
73.9! 
64.0 
74.3| 

71.6 


76. 51 
75.6 

72.0 
72.3 
70.4; 
69.6, 
70.3, 
68.9 
75.1 
66.5 
71.2 

65.0 
70.  K 
60.0 
69.5 
67.4 


71. 7  71.  2 
8L  l!  77. 5 
67. 1!  67. 3 
61. 3   62. 9 


50.9 
48.8, 
44.7 
50.5, 
64.6 
50.3 
68.8 


57.1 
59.8 
54.3 
59.91 
62.6 
40.6 
63.5 


46. 0;  48.1  42.7 

69.5  74.4  75.9 

63.3   09.0  61.2 

59.5  68.6,  60.6 


59.7 
53.2 
60.6 

42.0 
54.5 
42.4 
53.1 
40.8 


36.7   31.6 

Off.  u      44.  M. 

58. 7|  50.5 
58.0  49.8 


69.0 
65.5 

45.6 
62.9 
78.3 


65.8 
65.5 

34.7 
57.2 
79.5 


71.2  72.2  70.8 
73.6   75.1    76.0 


60.9 
59.7 
64.2 

51.2 
65.6 
66.1 
58.7 
51.9 

36.8 

43.2 
48.4 
48.2 

68.6 
66.6 


6a  7 
62.5 
70.1 

54.3 
56.9 
42.7 
47.3 
46.5 

39.6 

55.2 
57.0 
60.4 

78.1 
74.8 


35.  4{  49. 2 
58. 0!  60. 1 


90.0 
73. 1 1 


83.5 
75.9 


83.6 
79.0 


1 


83.1 

70.0 
77.1 

85.7; 
80.8 


7R  8, 


% 

s 

> 

o 


P.et. 
74.8 
08.7 
70.5 
70.1 

75.7 
74.8 
75.4 
60. 5' 
76.9 
72. 5! 
73  6 
73.6. 

70.6| 
69.  li 
72.  ll 
71.9, 
70.0| 
72.9 
77.0 
71.2 
79.3 

70.0 
09.  M 
65.4 
68.9 
68.0 

74.6 
79.6 
73.2 
71.6 

60.4 
60.6 
64.0 
62.8 
64.2 
61.2 
66.3 

50.6 
81.5 
67.3 
69.6 

75.2 
61.1 
69.7 

54.9 

55.0 
44.2 
51.5 
40,8 

54.1 


J 

S 
e 

3 
P 


I 


P.et. 
74.0 
72.0 
08.7 
71.3 

81.9 
75.4 
70.1 
71.3 
82.4 
72.4 
74.0 
75.6 

70.9 
71.0 
68.1 
67.9 
66.9 
72.1! 
72.2 
67.2 
76.3 

68.6 
6S.7, 

70.2 
09.0, 
69.2! 

77.9 
80.9 
80.4 
77.7 

61.2 
56.6 
66.8 
59.0 
66.9 
45.9 
62.5 

48.0 
73.0 
62.8 
61.3 

72.8 
62.2 
6R4 

59.4 

sa  9 

46.7 
54.3 
59.4 


1 
S 

I 


P.  et.  P.  et. 
78.6  74.1 
80.2  71.9 
73.6  69.0 
75.6  71.0 


80.7 
77.5 
81.0 
73.3 
84.5 
74.8 
80.2 
77.0 

73.0 
73.5 
68.4 
69.6 
65.8 
76.0 
74.8 
72.  J 
77.5 

74.4 
71.1 
77.3 
67.0 
70.7 


75.2 
74.1 
75.6 
68.8 
78.7 
71.4 
75.4 

7a  0 

70.8 
67.3 
67.4 
69.0 
65.7 
71.4 
73.9 
6K6 
76.5 

68.0 
69.3 
69.6 
70.1 
6ft7 


83.3  76.1 

86.8  80.5 

76.8,  72.9 

7R  81  70.3 


00. 
62. 
71. 
01. 
74. 
59. 
72. 


5 
8 

& 

3 


00.0 
59.7 
02.9 
00.2 
01.2 
52.2 
07.9 


58.8|  52.0 

81.7  7a  0 

09. 0!  64.8 

65.0  59.6 

70.3  67.1 
67. 91  54.5 

63.1  63.2 


55.0 
67.7 
66.1 
03.8 
07.9 


51.9  5a  4 


70.4  75.0 
71.21  81.5 


77.6 

83. 2 

75.0'  80.2'  8o!.3 


83.2 
82.8 

59.7 
71.6 
79.7 


68.8,  68.0, 
75.  li  71.  9 


87.4 
80.7 


89.0 

75. 7i 


85.1 
82.8 

69. 71 
75.7 
79.7 

I 

63.2 
69.8 

1 

92.6 
76.0 

1 


84.1 
81.9 

73.6 
80.71 
77.8, 

65.3, 

68.8- 


40.5 

sa  5 

45.2 
63.1 
52.1 

47.3 

61.9 
67.1 
68.4 

77.5 
74.0 

57.5 
68.6 
77.  5 

68.6 
72.4 


92. 5;  90.  5 
74. 3l  75.3 
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APPENDIX    39. 

Average  dew-point  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  State* 
Army,  for  each  month  and  the  year.  (  Computed  from  January,  1082,  to  an  d  including  Df- 
eember,  1884.) 

[The  daily  means  are  obtained  by  dividing  the  Bum  of  7  a.  m.,  3  and  11  p.  m.  (Washington  time)  obtser- 
▼ationsby  8;  the  monthly,  by  dividing  the  stun  of  the  daily  by  the  number  of  days  in  the  month.] 


Stations. 


New  England  1 

Eastooft,  Me 

Portland,  Me 

Mount  Washington,  N.  H. 

Boston.Mass 

Block  Island,  It  I 

New  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  States : 

Albany.N.  Y 

New  York  City 

Philadelphia,  Pa 

Atlantic  City,  N.  J 

Barnegat  City,  N.  J 

Cape  May,  N.  J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chlnooteague,  Va 

Lynchburg,  Va 

Norfolk,  Va 

South  Atlantic  States : 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk,  N.  C 

Macon,  ForiN.  C 

Smith  villa,  N.  C 

Wilmington, N.  C 

Charleston,  8.  C 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West,  Fla 

Eastern  Gulf  States : 

Atlanta,  Ga ...... .....  ... 

Pensaooia.  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vioksbnrg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

8hreveport,  La. ........... 

little  Book,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  valley: 

Brownsville,  Tex 

Onto  Valley  and  Tennessee : 

Chattanooga,  Tenn 

KnoxviOe,  Tenn  .......... 

Memphis,  Tenn , 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Buflalo,  N.  Y 

Oswego,  N.  Y 

Brie,  Pa 
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0 

0 
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0 

0 

0 

0 

0 

0 

O 

11.2 

16.0 

10.2 

20.6 

87.2 

47.7 

53.1 

53.4 

4a  0 

3a  4 

29.4 

iao  33.5 

14.8 

10.3 

21.1 

81.4 

40.1 

53.4 

68.4 

57.8 

51.7 

40.8 

30.3 

21.5,  36.7 

—0.4 

5  5 

5.5 

iao 

28.2 

40.4 

43.7 

43.3 

37.0 

27.0 

14.0 

7. 9  22. 5 

17.8 

22.7 

24.1 

33.5 

43.0 

55.0 

50.8 

58.2 

53.4 

42.3 

8L1 

23. ]l  3s  6 

23.0 

27.6 

27.7 

36.2 

45.8 

67.7 

62.6 

62.2 

sai 

4a  1 

37.6 

29.8!  4il 

16.8 

22.8 

23.0 

82.7 

43.2 

66.2 

60.2 

59.2 

54.9 

4a7 

30. 9 

22.9  3&8 

19.5 

25.7 

26.7 

85.2 

44.3 

67.2 

6L4 

61.0 

56.9 

47.3 

33.8 

24.0 

41.2 

14.6 

21.0 

2L2 

81.7 

41.0 

55.6 

5a  6 

67.5 

52.8 

40.6 

29.3 

20.9*  37.3 

21.8 

27.6 

27.9 

35.8 

45.9 

67.9 

61.6 

60.4 

56.9 

46.4 

34.1 

26.5  41.0 

23.5 

30.5 

31.0 

40.6 

53.1 

63.2 

65.3 

64.3 

59.0 

4a  6 

34.8 

27.  V  45.2 

23.0 

30.5 

80.0 

80.3 

4a  8 

60.5 

64.0 

64.9 

61.2 

51.5 

37.2 

29.5  45.3 

25.2 

31.2 

30.1 

37.0 

4a  5 

50.0 

64.7 

64.8 

61.3 

51.8 

3a  1 

30.4  45.3 

27.8 

33.3 

34.0 

41.6 

60.7 

61.5 

66.6 

65.7 

61.7 

ft.  8 

39.6 

33.01  47.3 

23.0 

20.1 

20.0 

38.3 

47.7 

50.8 

63.2 

63.0 

59.0 

48.2 

35.8 

2a 3;  43.8 

28.6 

34.0 

33.7 

40.8 

50.5 

51.7 

65.6 

66.0 

62.4 

53.5 

39.9 

82.0  47.4 

24.0 

30.2 

30.0 

38.0 

4a  2 

60.2 

62.8 

62,4 

57.6 

49.1 

34.0 

27. 3'  43. 7 

24.0 

31.6 

30.0 

30.4 

50.0 

61.5 

63.8 

63.1 

59.0 

49.9 

35.3 

2a  1,  44.9 

32.8 

30.0 

37.0 

44.5 

53.5 

64.2 

67.8 

68.4 

64.7 

56.5 

42.2 

35.4)  50.5 

30.8 

35.1 

34.3 

41.4 

52.3 

64.2 

67.8 

67.4 

63.5 

65.0 

40.5 

32.9>'  4*7 

25.1 

82.2 

30.7 

41.4 

51.0 

61.0 

62.6 

61.9 

57.5 

50.0 

32.8 

27. 7j  44.6 

32.5 

30.0 

87.0 

44.6 

54.8 

64.4 

oae 

eao 

64.0 

56.8 

41.7 

35.0!  50.5 

32.7 

30.6 

37.6 

45.8 

52.9 

62.2 

64.4 

63.7 

60.2 

53.2 

37.4 

32.91  4A  5 

40.1 

45.0 

43.4 

40.6 

5a  8 

6a4 

71.0 

71.3 

eai 

61.3 

4a  3 

42.7!  55.7 

35.5 

41.1 

38.0 

45.4 

55.7 

65.8 

60.7 

69.5 

66.3 

sa? 

44.7 

3a  3,  52.5 

80.3 

45.5 

44.4 

51.8 

60.7 

60.0 

72.4 

71.9 

6as 

61.3 

47.5 

41. zl  56.1 

40.6 

46.8 

45.5 

63.8 

61.1 

6a7 

72.5 

71.6 

67.8 

60.1 

4a  5 

4L7   56.3 

80.5 

45.3 

43.7 

50.7 

58.0 

66.0 

71.4 

70.5 

66.6 

59.2 

44.2 

39.0;  54.7 

44.4 

50.1 

40.5 

56.2 

62.0 

70.3 

74.1 

72.8 

69.8 

63.1 

49,2 

46,2!  59.0 

8a  8 

44.7 

43.0 

51.2 

57.6 

66.8 

68.0 

68.2 

65.7 

57.5 

42.7 

30.6;  53.8 

42.0 

47.5 

46.2 

54.5 

60.7 

ea7 

71.4 

70.8 

67.4 

60.9 

45,0 

43. 7|  56.7 

40.5 

53.0 

52.2 

59.4 

63.5 

70.5 

73.2 

72.2 

69.6 

65.6 

53.5 

50. 7.  61. 1 

51.4 

55.4 

55.0 

62.1 

64.6 

71.2 

73.4 

73.1 

70.2 

66.6 

55.6 

53.41  62.7 

64.3 

65.4 

64.0 

67.0 

60.0 

73.0 

78.8 

74.1 

7a  9 

71.8 

67.7 

65. 3j  69.1 
34.3*  49.7 

34.2 

40.1 

40.1 

47.3 

53.5 

63.6 

65.3 

65.1 

59.8 

64.9 

37.9 

45.8 

52.1 

53.0 

50.8 

63.6 

71.6 

72.0 

72.6 

6a  6 

63.4 

47.8 

46.9-j  50.* 

44.4 

40.8 

51.4 

58.0 

62.2 

70.5 

71.8 

70.6 

67.0 

62.6 

49.1 

45.8   5a  6 

39.0 

45.7 

45.5 

53.0 

57.3 

67.4 

60.3 

6a8 

63.0 

57.3 

43.7 

40.9   54.3 

38.6 

45.0 

46.3 

54.2 

60.1 

60.1 

71.2 

60.1 

65.0 

60.4 

45.7 

4L  4:  53,  5 

46.4 

51.8 

53.3 

50.8 

64.0 

70.0 

72.4 

71.3 

68.3 

64.8 

50.4 

4a  0   60.1 

36.1 

48.7 

46.7 

54.1 

61.1 

60.1 

70.8 

ea  6 

63.2 

59.4 

4a  0 

3a  9  54.* 

82.0 

40.6 

42.5 

51.8 

68.4 

60.0 

71.5 

ea  5 

64.3 

59.5 

44.7 

35.  fc  53.2 

47.2 

53.4 

58.0 

62.4 

60.9 

73.1 

75.0 

73.8 

70.7 

67.7 

55.4 

61.6  62.9 

46.1 

53.6 

50.5 

63.7 

68.2 

73.8 

75.4 

74.0 

71.7 

68.8 

57.1 

50. 9,  63.  * 

31.4 

30.8 

47.4 

54.4 

61.6 

60.1 

71.5 

67.5 

63.5 

59.3 

4a  0 

3&5  54.1 

50.4 

57.2 

62.5 

65.7 

70.2 

74.1 

74.8 

72.8 

70.7 

69.5 

59.9 

54.7  6i2 

32.3 

30.2 

38.8 

47.2 

53.0 

64.8 

66.  3 

66.3 

62.7 

56.1 

39.3 

33.0 

50.'* 

30.0 

37.7 

36.3 

44.2 

62.1 

63.0 

64.0 

63.6 

sa  4 

54.4 

37.1 

31.1 

47. » 

3L8 

39.8 

30.8 

48.8 

56.1 

67.5 

69.1 

66.7 

61.9 

67.6 

42.7 

34.8 

5L4 

31.0 

38.7 

3&  4 

46.8 

53.8 

65.4 

67.2 

65.4 

61.0 

55.5 

40.7 

33,*  49.9 

25.4 

33.5 

33.8 

4L6 

53.0 

64.3 

64.8 

62.6 

59.1 

52.9 

3a  1 

29.  &  44  5 

1&2 

28.0 

28.6 

3&1 

46.8 

60.7 

60.0 

59.6 

54.5 

47.4 

33.6 

24.6' 41.7 

25.4 

344 

33.5 

41.6 

40.6 

61.8 

61.7 

60.2 

57.0 

50.5 

87.4 

29L5)  45. S 

10.1 

2a  8 

28.2 

37.1 

46.5 

58.6 

58.6 

57.8 

54.6 

47.2 

32.6 

25.01  4L2 

22.0 

30.4 

20.0 

36.6 

47.1 

58.8 

50.6 

59.3 

54.8 

47.2 

34.0 

2B.1:42.3 

17.4 

22.4 

22.5 

31.6 

41.0 

54.3 

58.0 

67.5 

53.0 

43.8 

32.6 

24.2'  3&  J 

14.8 

21.1 

22.8 

81.4 

41.5 

55.2 

sa  0 

57.7 

52.1 

41.7 

30.2 

2L7  37.J 

19,4 

25.51 

25.7 

84.2 

4a  6 

56.4 

59. 0| 

6ae 

63.9 

46.5 

33. 9i 

28.4, 

40.3 
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Average  dew-point  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  States 

Army,  $o. — Continued. 


Stations. 


lower  Lakes— Continued : 

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  111 

Milwaukee,  Wis 

Doluth,  Minn ,.. 

Upper  Mississippi  Valley : 

Saint  PauLMinn 

La  Crosse,  wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  III 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr. ." 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  Noi  th  west : 

Moorbead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bnford.  Fort,  Dak 

Xorfhern  Slope : 

Atsinabolne,  Fort,  Mont.. 

Benton,  Fort,  Mont 

Helena.  Mont 

Shaw,  Fort,  Mont -'- 

Deadwood,  Dak 

Cheyenne,  Wyo 

Xorth  Platte,  Nebr 

Middle  Slope: 

Denver.  Colo 

Pike's  Peak,  Colo 

Dodge  City,  Kans 

Elliott,  Fort,  Tox 

Southern  Slope : 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau : 

El  Paso,  Tex 

Apache,  Fort,  Ariz 

Grant,  Fort,  Ariz 

Prescott,  Ariz 

Thomas,  Camp,  Ariz* 

Middle  Plateau  : 

&Ut  Lake  City,  Utah 

Northern  Plateau : 

Lewiet  on.  Idaho. 

Dayton,  Wash 

Spokane  Falls,  Wash 
North  Pacific  Coast : 

Olympia,  Wash 

Portland.  Oreg 

Middle  Pacific  Coast: 

Bed  Bluff.  Cai 

Sscranwnto,  Cal 

San  Francisco,  Cal . . 
South  Pacific  Coast : 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stations : 

SaintMichael's.Fort,  Alaska 

Sitka,  Alaska..... 


!■«••< 


t 
i 


o 
17.  Q 
17.2 

18.1 

9.3 
6.0 

iai 

5.2 
14.7 
14.5 
11.9 

L3 

4.2 

6.7 

0.2 

8.1 

4.1 

14.7 

27.0 

16.6 

2L0 

16.0 
10.4 

5.0 
—0.1 

5.2 

—5.4 
—9.0 
-0.6 
—0.6 

2.1 
6.6 
9.5 
9.5 

13.4 
7.8 

12.0 

14.5 

-4.6 

16.1 

14.7 

31.3 
24.5 
29.0 

23.0 
23.4 
24.1 

mo 

29.7 

12.0 

21.7 
24.2 
18.9 

33.0 
33.1 

33.8 
37.3 
40.4 

37.2 
39.5 

9.3 
29.5 


25.1 
24.5 
25.4 

13.2 

9.8 

22.9 

8.4 

20.9 

21.3 

19.8 

7.8 

10.2 

14.0 

19.1 

15.8 

14.1 

22.0 

35.8! 

25.7 

30.6! 


S 


o 

25.6 
25.2 
27.3 

15.9 
14.8 
25.2 
13.0 
22.9 
25.1 
24.3 
15.8 

18.7 
21.0 
24.8 
24.8 
22.0 
28.5 
87.3 
29.5 
35.0 


22. 3!  29. 6 
15. 9[  25. 5 


9.1 

5.6 

12.4 

-1.1 

-4.9 

4.1 

1.5 

2.6 

7.9 
10.7 

7.9 
13.3 

9.2 
14.1 

14.1 

—1.2 

18.8 

19.6 


21. 5 
19.1 
2L5 

11.5 

6.* 

14.7 

15.1 

16.1 
21.9 
21.7 
17.5 
23.1 
14.3 
24.0 

21.4 

8.5 

26.5 

27.3 


39.2  44.0 
29.2'  32.0 


35.2 

29.4 
27.8 
29.4 
24.4 
35.4] 

13.3 

17.8 
17.9 
16.-  8 

29.3 
28.9 


39.4 

18.2 
32.  0 
29.2 
28.0 
37.7 


I 


o 

32.4 
33.6 


I 


42.0 
44.2 


33.5  43.3 


20.1 
26.3 
32.0 
25.5 
31.8 
34,4 
32.6 
27.8 

82.4 
82.1 
37.2 
87.1 
33.1 
39.9 
46.4 
39.6 
45.3 

89.4 
37.6 
33.0 
33.6 
34.6 

30.2 
27.5 
30.1 
29.7 

27.4 
27.7 
29.4 
25.5 
30.0 
21.9 
34.2 

26.9 

7.0 

34.1 

33.0 


35.2 
35.6 
41.3 
32.5 
40.7 
42.7 
40.1 
85.1 

41.6 
39.7 
46.2 
45.2 
42.3 
4a  0 
54.0 
47.8 
54.1 

47.2 
46.9 
42.7 
42.5 
43.5 

38.4 
38.0 
38.3 
38.5 

36.2 
38.1 
35.8 
34.0 
38.3 
31.4 
41.1 

36.7 
16.4 
45.0 
45.1 


44.3   55.0 
29.0   39.2 


38.9 

24.  5 
27.4 
24.0 
24.8 
31.3 


24.3,  29.7 


52.8 

31.4 
32.7 
29.0 
29.3 
37.0 

33.0 


32.  6  36.  5  42. 3 
32.8  35.3  41.5 
30.8  36.0   41.5 


37.4 
38.1 


33.9  40.6 
37.9  44.0' 
39. 2;  45. 1 


41.4 
40.2 

42.3 

44.8 
45.4 


44.7 
44.0 

45.4 
50. 4 
48.5 


10. 01  14.0    17.0    32.6 
25.3!  2*.  I1  31.8   38.4 


55.6 

sa  o 

57.3 

50.5 
50.6 
64,9 
45.3 
54.3 
55.5 
53.4 
4a  6 

56.6 
55.0 
59.8 

sa  0 

56.8 
61.5 
66.9 
61.3 
65.2 

61.2 
60.2 
56.5 
66.7 
58.2 

52.5 
52.1 

54.5 
51.8 

45.5 
48.3 
45.9 
43.8 
49.4 
42.4 
57.5 

46.6 
25.3 
59.7 

58.0 

64.3 
50.6 


•r 


57.6 
59.1 

&a5 

53.4 
54.3 

sa  4 

50.6 
67.1 
68.5 
56.9 
52.9 

5a  7 
68.0 
61.2 
61.1 
58.4 
63.1 
68.6 
61.7 
60.5 

63.7 
63.1 
67.7 
58.4 
60.2 

55.0 
54.4 
54.6 
52.1 

45.1 
45.9 
47.3 
41.2 
51  4 
39.0 
59.7 

47.3 
29.1 
61.0 
60.1 

62.0' 
55.2 


67.4 
59.3 

sae 

549 
65.4 
59.0 
63.0 
67.8 
59.1 
58.6 
65.5 

5a  8 
58.8 
60.1 
59.6 
68.1 
61.3 
65.8 
69.8 
65.2 

61.7 
62.0 
66.1 

5a  o 

60.1 

64.9 
66.0 
54.8 
51.7 

45.7 
47.6 
44.6 
43.1 
50.0 
40.5 
57.6 

46.6 
29.5 
60.2 
68.4 

62.2 
64.1 


62.2  64.2  61.9 


43.7 
39.7, 

38.4' 
36.2| 
43.1' 

39.2 

48.7 
47.8; 
48.1 

48.4 
50.2 

49.1 
54.5 
51.4   52.4 


54.9 
51.5 
50.H 
51.4 
54.7 

40.7 

47.1 
40.3 
40.5 

49.0 
52.4 

48.9 
55.4 


39.  2   46. 0   47.  01  5Q.  8    55.  8 
41. 8'  47.  i)   48.  4   52.  2   56.  0 


58.1 
59.7 


41.  21  48.8 
43.  5i  47.  2 


56.3 
55.1 
54.8 
52.0 
58.7 

45.2 

47.4 
45.6 
46.7 

51.4 
62,5 

47.6 

sa  5 

52,7 

58. 9 
61.7 

47.9 
41).  3 


a 


1 


o 

52.6 
51.2 
54.0 

49.1 
49.8 
53.4] 
47.3 
52.6 
64.0, 
53.2 
4a7 

50.7 
63.1 
54.2 
52.6 
52.2! 
54.9 
61.3 
53.8 
58.9 


o 

43.7 
45.1 
44.8 

39.0 
39.1 
44.1 
3a  7 
42.7 
4a  6 
43.8 

sao 

39.7 
41.6 
45. 5 
43.5 
42.5 
40.6 
64.7 
47.2 
52.7 


54.li  4a  5 


J 

§ 

o 


54.9 
44.7 
47.4 
60.0 


31.6 
32,0 
33.2 

2a  4 
2a  7 
32.6 
24.3 
31.6 
82.3 
30.0 
24.0 

24.2 

27.5 
31.2 
2a  4 
27.3 
32.9 
39.9 
3a  2 
39.3 

32.9 
29.5 
21.3 


43.9 

34. 9, 

3a  5  21. 6 
39.3:  24.9 


45. 7,  34. 8  la  6 

45. 41  34.1  16.3 

45.0,  34.6  21.7 

40. 31  32. 4!  19. 9 


24  2 
2a  3 
24.7 

ia4 

lao 

24.0 
14.4 
22.0 
21.1 
10.0 
8.3 

9.5 
13.2 
18.8 
14.0 
18.7 
20.6 
30.8 
22.9 
2a  2 
I 
22.6. 

lao 

10.0, 
5.21 
9.8, 


i 


3) 


O 

3a  9 

89.6 
39.9 

32.8 
31.9 

sas 

29.7 
37.4 

sa  7 
sa9 

30.3 

33.8 
85.0 
39.0 
37.4 
36.4 
41.1 
49.0 
41.6 
46.6 

4L4 
3a7 
32.7 
32.0 
35.0 


2, 01  2a  3 

—1.1   26.3 

4.4:  29.7 

a  3  27.9 


3a  5 
39.6 
38.5' 
36.0 
40.5; 
27. 7| 

4a  5 


27.9 
29.2 
30. 0 
27.8 
32.0! 

2a  8 

38.2 


36.8,  30.6 
23.6  16.4; 
51.21  42.4 
Si  0   46.0 

I 

60.ll  66.1 
61. 51  44.7 
68.4,  51.7 


50.5 
43.6 
43.9 
38.6 


41.5 
34.4 

3a  3 

31.0 


40.1'  3a  2 

I 
37.2   31.8 

42.1!  38.7 
41.11  37.7 
41.5,  3&  9 


48.8 

49.8! 

I 

44.6 
52. 6 


44.2 
45.4 

43.2 
48.8 


52.4!  50.7 

1 

55.  7|  49.5 
58.2   51.3 

I 
39.6   2a  7 
45.  2i  37.2 

I 


18.3 
17.7 
22.8 
19.3 
23.5 
13.2 
23.9 

20.3 

6.1 

27.1 

29.9 

43.2 
35.3 
40.0 

34.5 
27.1 
30.3 
24.0 
35.1 

22.3 

32.2 
33.4 
31.1 

40.2 
40.2 

40.6 

43.8 
47.6 

43.6 
4a  8 

14.6 
31.7 


5.1 
6.1 
12.4 
7.8 
14.1 
11.3 
15.9 


25.7 
28.0 
29.0 
26.1 
31.6 
23.5 
3a  8 


ias  29.8 

2.0  12.6 

18.8  83.5 

21.1  3a  8 


33.6 

2a  0 

31.4 

27.4 
25.4 
2a  4 
24.2 
32.4 

21.3 


23.  u 
24.1 
20.9 


33.9 
34.1 


49.7 
39.5 
47.1 

37.2 
3&0 
34.9 
31.9 
40.2 

29.1 

sao 

3a  6 
34.6 

41.8 
42.4 


86. 9!  42. 3 
40. 7|  47.  i 
44.4  47.5 


41.3 
43.9 

2.7 
27.8 


4a  6 

60.6 

2&2 
362 
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APPENDIX    40. 

Dates  of  the  first  light  frost  at  stations  of  the  Signal  Service,  United  States  Army,  east  of  the 

Rocky  Mountains  for  the  winter  of  1884-'85. 


Stations. 


New  England: 

Eastport,  Me 

Portland,  Me 

Mount    Washing- 
ton, N.H 

Boston,  Mass 

Block  Island,  R.  I.. 

New  Haven,  Conn . 

New  London,  Conn. 
Middle  Atlantic  States: 

Albany,  N.Y 

New  York  City.... 

Philadelphia,  Pa... 

Atlantic  City,  N.J. 

BarnegatCity,  N.J. 

Cape  May,  N.J  — 

Sandy  Hook,  N.  J  . 

Delaware     Break- 
water, Del 

Baltimore,  Md 

Washington  City .. 

Cape  Henry,  Va  . . . 

Chlncoteagne,  Va.. 

Lynchburg,  Va 

Norfolk,  Va 

South  Atlantic  States: 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kitty  Hawk,  N.C.. 

Macon,  Fort,  N.  C . . 

Smithville,N.C... 

Wilmington,  N.  C. 

Charleston,  S.  C 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville.  Fla. . . 
Florida  Peninsula . 

Cedar  Keys,  Fla — 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Pensncola,  Fla 

Mobile,  Ala 

Montgomery,  Ala.. 

Vicksbarg,  Miss... 

New  Orleans,  La... 
Western  Gulf  States: 

Shreveport,  La 

Fort  Smith,  Ark... 

Little  Rock,  Ark  .. 

Galveston,  Tex 

Indiandla,  Tex 

Palestine.  Tex 

Rio  Grande  Valley: 

Brownsville,  Tex  .. 

Rio  Grande  City, 

Tex 

Ohio  Valley  and  Ten- 

Chattanooga,  Tenn. 
Knoxville,  Tenn  ... 
Memphis,  Tenn 
Nashville,  Tenn  ... 
Louisville.  Ky  ... 
Groenoastle,  Ind . . . 
Indianapolis.  Ind . . 
Cincinnati,  Ohio . . . 
Columbus,  Ohio — 
Pittsburg,  Pa 


Lati- 
tude. 


o  / 

44  54 

43  89 

44  16 
42  21 
41  10 
41  18 

41  21 

42  89 
40  48 
89  67 
39  22 

39  46 
88  66 

40  28 

38  48 

39  18 
88  54 

36  66 

37  55 
37  25 
36  51 

35  13 

35  15 

36  0 
34  42 

33  55 

34  14 

32  47 

33  28 

32  5 
30  20 

29  8 

24  34 

28  48 

33  45 

30  25 
30  41 
32  28 
32  22 

29  58 

32  80 
85  22 
84  45 

29  18 
28  82 
81  45 

25  53 

26  28 


35  4 

85  66 

85  9 

86  10 

38  15 

39  40 
39  46 
89  6 

39  58 

40  82 


Longi- 
tude, 


66  69 
70  15 


71 
71 
71 


18 

4 
36 


72  56 

72  5 

73  45 

74  0 

75  0 

74  25 
74  6 

74  58 

74  0 

75  10 

76  37 

77  2 
76  0 

75  23 

79  9 

76  17 

80  51 
75  40 

75  42 

76  40 

78  1 

77  67 

79  56 

81  54 
81  5 
81  39 

83  2 
81  49 
81  23 

84  23 

87  18 

88  2 
86  18 
90  68 
90  4 

93  40 

94  24 
92  6 

94  47 

96  81 

95  40 

97  26 

98  48 


85  15 

83  58 
90  3 

86  47 

85  45 

86  53 
86  10 

84  30 
83  0 
80  2 


Date. 


Oct.  15 
Oct.  15 

July  29 
Oct.  10 
Nov.  10 
Oct.  24 
Oct.  10 

Oct.  9 

(>) 
Nov.  10 

Oct.  26 

Oct.  26 

Oct.  10 

Oct.  15 

Oct.  16 
Nov.  21 
Oct.  10 
Jan.  11 

Oct,   16  ; 

Oct.  25  1 

Oct.  16 
Jan.  2  ! 
Nov.  1  I 
Dec.  10  1 
Jan.  22 
Oct.  25  I 
Oct.  25  I 
Oct.  16  ! 
Oct.  25  I 
Nov.  25  ' 

Dec.  20 

Dec.  3 

Oct.  24 
Nov.  21 
Nov.  8 
Oct.  17 
Oct.  24 
Nov.*  7 

Nov.  6 
Oct.  24 
Oct.  24 
Nov.  8 
Jan.  26 
Nov.  7 

Jan.  18 
(*) 


Oct.  23 

Oct.  28 

Oct.  23 

Oct.  16 

Oct.  19 

Oct.  24 

Oct.  IS 

Nov.  8 

Oct.  15 

Oct.  10 


Stations. 


Lower  Lakes : 

Buffalo,  N.  Y 

Oswego,  N.  Y 

Rochester,  N.  Y  . . . 

Erie,  Pa 

Cleveland,  Ohio.... 

Sandusky,  Ohio... 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich 

Escanaba.  Mich 

Grand  Haven, Mich. 

Mackinaw    City, 
Mich 

Marquette,  Mich. . . 

Port  Huron,  Mich. . 

Chicago.  Ill        

Milwaukee,  Wis . . . 

Duluth,  Minn 

Upper  Mississippi  Val- 
ley: 

Saint  Paul,  Minn . . . 

La  Crosse,  Wis 

Davenport,  Iowa. . . 

Des  Moines,  Iowa. . 

Dubuque.  Iowa 

Keoku  k,  Iowa 

Cairo,IU   

Springfield.  Ill 

Saint  Louis,  Mo 

Missouri  Valley : 

Leaven  wort h.Kans. 

Omaha,  Nebr 

Bennett,  Fort,  Dak. 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest : 

Moorhead,  Minn  . . . 

Saint  Vincent.  Minn 

Bismarck,  Dak     . . . 

Buford,  Fort,  Dak.. 

Totten,  Fort,  Dak.. 
Northern  Slope: 

Assinaboine,  Fort, 
Mont 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont. 

Helena,  Moot 

Maginnis,    Fort, 
Mont 

Poplar  River,  Mont . 

Shaw,  Fort,  Mont . . 

Dead  wood,  Dak . . . 

Cheyenne,  Wyo 

North  Platte,  Nebr 
Middle  Slope : 

Denver,  Colo 

Pike's  Peak, Colo.. 

West  Las  Animas, 
Colo 

Dodge  City,  Kans.. 

Elliott  Fort,  Tex  .. 
Southern  Slope: 

Sill,  Fort.  Ind.  T... 

Concho,  Forts  Tex  . 

Davis.  Fort,  Tex  . . . 

Stockton,  Fort.Tex. 
Southern  Plateau : 

El  Paso,  Tex 


Lati- 
tude. 


o   ' 

42  53 

43  29 
43  8 
42  7 
41  30 
41  25 

41  40 

42  20 

45  5> 

45  48 

43  5 

45  47 

46  34 
43  0 
41  52 
43  2 
46  48 


44  ft 

43  40 

41  30 

41  35 

42  80 

40  22 

37  0 
39  48 

38  38 

39  19 

41  16 

44  43 
44  21 

42  54 

46  52 

48  56 

46  47 
48  0 

47  57 


48  32 
47  50 

45  42 

46  34 

47  12 

48  8 
47  31 
44  23 


Longi- 

tude. 

0  ' 

78  58 

76  85 

77  42 

80  5 

81  42 

82  40 

83  34 

83  8 

83  30 

87  5 

86  18 

41 
41 


8 
8 


39  45 

38  50 

88  4 
37  45 
35  30 

34  40 
31  25 
30  38 

30  53 

31  47 


84  39 
87  24 
82  26 
87  38 
87  54 
92  6 


93  3 
91  15 
90  38 

93  37 

90  44 

91  26 
89  10 

89  39 

90  12 

94  57 

95  56 
100  39 

98  9 

97  28 

98  44 

97  14 
100  38 
103  56 

98  67 


109  42 

110  40 
107  84 
112  4 

109  10 
105  10 

111  48 

103  43 

104  48 
100  45 

105  0 
105  2 


Date. 


Sept  19 
Sept  19 
Sept.  19 
Oct  7 
Oct  15 
Oct  10 
Oct.  9 
Oct.    9 

Aug.  9 
Aug.  7 
Sept  21 

Oct    14 

Septra 

An*  24 
Nov.  « 
Nov.  2 
Nov.    3 


Oct.  9 

Oct  14 

Oct  9 

Oct  9 

Oct.  9 

Oct.  9 

Not.  5 

Oct  10 

Oct  22 

Oct.  9 
Oct.  2: 
Sept  27 
Sept  11 
Oct.     » 

Sept  20 
Aug.  r? 
Sept  0 
Sept  3 
Sept  29 


Sept.  7 
Nov.  I* 
Oct.  7 
Sept.   * 

Sept  7 
Sept  * 
Oct.     7 

Auc.  •:« 

Sept.  1" 
Oct.     • 

Sept    9 


103  12  Oct.     9 

100    0  Oct     « 
100  21  I  Oct   23 

98  23  Nor.    7 

KiO  34  Nov.    9 

103  56  Nov.   * 

HJ2  53  Nor.    • 

106  30  Oct   2* 


1  None  reported, 


■No  frost  observed. 


'Every  month  in  the  year* 
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APPENDIX  4a. 

Dates  of  ike  la$t  light  frost  at  stations  of  the  Signal  Service,  United  Slates  Army,  east  of 

die  Rooky  Mountains  for  the  winter  of  1684-'85. 


Stations. 


New  England : 

Eastport,Me 

Portland,  Me 

Mount  Washing- 
ton, N.H 

Boston,  Mass 

Block  Island, B. I.. 

New  Haven,  Conn . 

New  London,  Conn  ■ 
Middle  Atlantic  States: 

Albanv.N.Y 

New  York  City... 

Philadelphia,  Pa... 

Atlantic  City,  N.  J. 

Barn  egat  City  ,N.  J. 

Cape  May,  NT  J 

Sandv  Hook, N.  J.. 

Baltimore,  Md 

Washington  City . . 

Cape  Henrv,  Va 

Chincoteague,  Va . . 

Lynchburg.  Va  — 

Norfolk,  V  a 

South  Atlantic  States: 

Cbarlotie,N.C 

Hatteias,  N.  C 

Kitty  Hawk,  N.C.. 

Macon,  Fort,  N.C.. 

Smithville.N.C.... 

Wilmington.  N.C. 

C  harlestbn,  8.  C. . .  - 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Fla  . . 
Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West.  Ha 

SanfordfFla 

Eastern  Gulf  Slates: 

Atlanta,  Ga 

Pensacola,  Fla 

Mobile,  Ala 

Montgomery,  Ala.. 

Vicksburg,  Miss ... 

New  Orleans,  La. . . 
Western  Gnlt  States: 

Shrevepnrt,  La 

Fort  Siniih,  Ark... 

Little  Rock,  Ark... 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  Vnlley : 

Brownsville,  Tex  . . 

Bio  Grande  City, 

Tex 

Ohio  Valley  and  Ten- 
nessee: 

Chattanooga,  Tenn 

Knoxville,  Tenn  . . . 

Memphis,  Tenn .... 

Nashville,  Tenn. . . . 

Louisville,  Ky 

Greencastle,  Ind . . . 

Indianapolis,  Ind  . . 

Cincinnati,  Ohio  . . . 

Col  am  bun,  Ohio. . . 

Pittsburg,  Pa 

Lower  Lakes: 

Bunalo.N.Y 


44  54 

48  39 

44  16 

42  21 
41  10 
41  18 

41  21 

42  30 
40  43 
89  57 
89  22 
89  46 
88  66 
40  28 
39  18 
38  54 

36  56 

87  55 

37  25 
86  51 

85  13 

85  15 

86  0 
84  42 

88  55 
84  14 
32  47 

38  28 

32  5 
30  20 

29  8 

24  34 

28  48 

33  45 

30  25 

30  41 
32  23 
82  22 

29  58 

32  30 
35  22 
84  45 
20  18 
28  32 

31  45 

25  53 

26  23 


66  59 

70  15 

71  18 
71  4 

71  36 

72  56 

72  5 

73  45 

74  0 
76  9 
74  25 
74  6 
74  58 

74  0 

76  87 

77  2 
70  0 

75  23 

79  9 

76  17 

80  51 
75  40 

75  42 

76  40 

78  1 

77  57 

79  56 


81 
81 


54 

5 


81  39 

88  2 
81  49 
8123 

84  23 

87  13 

88  2 
86  18 
90  53 
90  4 

93  40 

94  24 
92  6 

94  47 

96  31 

95  40 

97  26 

98  48 


35  4 

85  15 

85  66 

88  68 

35  9 

90  8 

86  10 

86  47 

88  15 

85  45 

39  40 

86  53 

89  46 

86  10 

89  6 

84  80 

39  58 

83  0 

40  32 

80  2 

42  58 

78  53 

Bate. 


1884-'85. 

Apr.  16 
(') 

C> 
Feb.  28 
Mar.    9 
May  12 
June  10 

May    4 

Apr.  20 
Apr.    9 

(•) 
Apr.  14 
May  12 
Apr.  9 
Apr.  20 
Mar.  30 
May  12 
May  U 
Apr.  14 

Apr.  9 
Mar.  24 

Jan.  30 
Apr.  14 
Mar.  23 
Mar.  22 
Mar.  24 
Mar.  17 
Mar.  19 
Mar.  19 

Feb.  21 

(») 
Mar.  10 

Apr.  14 
Apr.  5 
Mar.  10 
Mar.  16 
Mar.  29 
Mar.  10 

Mar.  29 
Apr.  13 
Mar.  16 
Feb.  12 
Feb.  16 
Mar.  29 

Jan.  18 

Jan.  26 


May  11 
May  11 
May  10 
May  10 
Apr.  18 
May  8 
May  10 
Apr.  29 
May  8 
May    8 

May     3 


Lower  Lakes— Cont'd: 
Oswego,  N.T     — 

Boohester,  N.  T 

Brie,  Pa 

Cleveland,  Ohio 

Sandusky, Ohio  ... 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena.  Mich 

Eacanaba,  Mich — 

Grand  Haven,  Mioh 

Mackinaw    City, 
Mioh 

Marquette,  Mich . . . 

Port  Huron,  Mich. . 

Chicago.  HI 

Milwaukee,  Wis.... 

Dulutb.Minn 

Upper  Mississippi  Val- 
lev  * 

Saint  Paul, Minn... 

La  Crosse,  Wis 

Davenport,  Iowa. . . 

Pes  Moines,  Iowa. . 

Dubuque,  Iowa 

Keokuk.  Iowa 

Cairo,  m 

Springfield,  111 

Saint  Lonis,  Mo 

Missouri  Valley: 

Lamar,  Mo 

Leavenworth,  Kans 

Omaha.  Nebr 1 

Bennett,  Fort,  Dak. 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn  . . . 

Saint  Vincent,  Minn 

Bismarck,  Dak     ... 

Buford,  Fort,  Dak.. 

Totten,  Fort,  Dak.. 
Northern  Slope : 

AsMnaboine,  Fort, 
Mont      

Benton,  Fort,  Mont. 

Custer,  Fort,  Mont. 

Helena,  Mont 

Maginnia,   Fort, 
Mont 

Poplar  River, Mont. 

Shaw.  Fort,  Mont.. 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr. 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak, Colo.. 

West  Las  Animas, 
Colo    

Dodge  City, Kans.. 

Elliott,  Fort,  Tex  .. 
Southern  Slope: 

Sill,  Fort,  Ind.  T  . . . 

Concho,  Fort,  Tex.. 

Davis.  Fort,  Tex  . . 

Stockton,  Fort,  Tex 
Southern  Plateau : 

El  Paso,  Tex 


43  29 
48  8 
42  7 
41  80 
41  25 

41  40 

42  20 

45  5 
45  48 

43  5 

45  47 

46  84 
43  0 
41  52 
48  2 
46  48 


44  58 

48  49 
4180 

41  85 

42  80 

40  22 

87  0 
89  48 

88  88 

87  82 

89  19 

41  16 
44  43 
44  21 

42  54 

46  52 

48  56 

46  47 
48  0 

47  57 


41 
41 


8 
8 


I 


48  32 
47  50 

45  42 

46  34 

47  12 

48  8 
47  31 
44  23 


39  45 

38  50 

38  4 
37  45 
85  80 

34  40 
31  25 
30  88 
80  53 


76  35 

77  42 
60  5 

81  42 

82  40 

83  34 
83  3 

83  30 
87  5 

86  18 

84  39 

87  24 
82  26 

87  38 


87 
02 


54 

6 


91 
91 


3 
15 
90  38 

93  37 

90  44 

91  26 
89  10 

89  39 

90  12 

94  15 

94  57 

95  56 

100  89 
98  9 

97  28 

98  44 

9:  14 
100  88 
103  56 

98  57 


109  42 

110  40 
107  84 
112  4 

109  10 
105  10 

111  48 

103  43 

104  48 
100  45 

105  0 
105  2 

103  12 
100  0 
100  21 

98  28 
100  34 
103  56 
102  58 


1884-85, 


June  3 
May  28 

(') 
May    2 
Apr.  29 
May  14 
Apr.  29 

May  11 
June  29 
Juno  29 

May  12 

June  8 
June  23 
Mav  11 
Apr.  29 
May  11 


31  47     106  30 


Mav  10 
June  23 
May  10 
June  9 
June  9 
Mav  10 
Mav  10 
May  1* 
Mav    8 

m 

May  1* 
Mav  10 

May  10 
Apr.  26 
Apr.  28 
June  22 

June  23 
June  22 
June  13 
June  $ 
May  14 


May  \0 
Apr.  Zi 

<*> 
June    8 

June  V> 
May  24 
June  £ 
June  15 
June  15 
June  15 

Apr.  X 

O 

Apr.  IS 
May  13 


9 
2 

Apr.  23 
Feb.  12 

Apr.  3 


1  No  reliable  record. 


'Frost  every  month  in  the  year. 


*  No  frost  observed. 
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APPPNDIX   44. 

Date*  of  the  firtt  snowfall  at  stations  of  the  Signal  Service,  United  State*  Army,  east  of 

the  ltocky  Mountains  for  the  winter  of  1884->85. 


Nsw  England: 

Eastport,Me 

PortUndlMe 

Monni    Washing- 
ton, N.H  

Boston,  Man 

Block  Island,  R.  I.. 

New  Haven,  Conn . 

New  London, Conn. 
Middle  A  tlantic  State* : 

Albany,  N.Y 

New  York  City ... 

Philadelphia,  Pa... 

Atlantic  City,  N.J. 

Baraecat  City, N.J. 

Capo  May,  N.  J 

Sandy  Hook, N.J. . 

DeL    Breakwater 
Del 

Baltimore,  Md 

Washington  City . . 

C«th>  Henry,  Va*  . . 

Chincoteagoe.  Va . . 

Lynchburg,  Va  . . . . 

Not  folk,  va 

South  Atlantic  States: 

Charlotte, N.C  ... 

HaUcracN.C 

Knry  Hawk, N.C.. 

Macon,  Fort,  N.C.. 

Smithrille,N.C  . 

Wilmington,  N.C.. 

Charleston,  S.  C 

Augusta,  6a. 

Savannah,  Gs> 

Jacksonville,  Fla . . 
Florida  Peninsula: 

Cedar  Keys.  Via  . . . 

Key  West,  Fla 

Sanford.  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Fensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala. . 

Vteksburg,  Miss  .. 

Now  Orleans,  La. . . 
Western  Golf  Stales: 

Shre veport,  La  .... 

Forr  Smith,  Ark . . . 

Little  Rock.  Ark  .. 

Galveston,  Tex  . . . . 

Indianola,  Tex 

Palestine,  Tex 

Rio  Grande  Valley: 

Brownsville,  Tex  . . 

Kio  Grande  City, 

Tex 

Ohio  Valley  and  Ten- 
n«*s**«e: 

Chattanooga,  Tenn . 

Knox  rille.  Tens 

Mempbia,  Tenn  — 

Nashville,  Tenn — 

Louisville.  Ky 

Greencastle,  Ind . . 

Indianapolis.  Ind  .. 

Cincinnati, Ohio ... 

Columbus,  Ohio 

Pittsburg,  Pa 


Lati- 

tude. 

0  t 

44  54 

43  39 

44  16 

42  21 

41  10 

.41  18 

41  21 

42  89 

40  43 

'89  67 

39  22 

39  46 

88  66 

40  88 

88  48 

39  18 

88  54 

36  56 

87  55 

-87  25 

86  51 

85  13 

85  15 

86  0 

84  42 

88  55 

34  14 

82  47 

88  28 

82  5 

80  20 

29  8 

24  84 

28  48 

38  45 

30  25 

30  41 

32  23 

32  22 

29  58 

32  30 

35  22 

84  45 

29  18 

28  82 

8145 

26  53 

26  28 

85  4 

35  56 

35  9 

36  10 

88  15 

89  40 

89  46 

89  6 

89  58 

40  82 

Longi- 
tude. 


66  59 

70  15 

71  18 
71  4 

71  36 

72  56 

72  5 

73  45 

74  0 

75  9 
74  25 
74  6 
74  58 

74  0 

75  10 

76  87 

77  2 
70  0 

75  28 

79  9 

76  17 

80  51 
75  40 

75  42 

76  40 

78  1 

77  57 

79  56 

81  54 
81  5 
81  39 

83  2 
81  49 
81  23 

84  23 

87  13 

88  2 
86  18 
90  53 
90  4 

93  40 

94  24 
92  6 
94  47 
96  31 

96  40 

97  26 

98  48 


85  15 

83  58 

90  8 

86  47 

85  45 

86  53 
86  10 

84  80 
88  0 
80  8 


Date. 


1884-'85. 

Oct  14 
Oct  16 

July  21 
Oct  31 
Dec  12 
Nov.  18 
Nov.  19 

Oct  25 
Nov.  18 
Nov.  18 
Dec  18 
Dec  18 
Dec  18 
Dec  18 

Dec  18 
Nov.  3 
Nov.  6 
Dec  18 
Dec  18 
Nov.  30 
Dec  18 


18 


17 

Dec  19 
Dec  19 
Mar. 

0) 

(l) 

f> 
Feb.  12 

(») 

(') 

(») 
(») 
(') 

Dec  18 

i1) 

0) 
Feb. 
Dec  18 

(') 


12 


Jan.  16 

Dec  18 

Jan.  16 

0) 

(») 

Jan.  16 

<»> 

0) 


Dec  18 
Dec  18 
Dec  17 
Nov.  28 
Nov.  18 
Nov.  23 
Nov.  5 
Nov.  18 
Oct  23 
Oct.   23 


Stations. 


Lower  Lakes : 

Buffalo,  N.Y 

Oswego,  N.  Y 

Rochester,  N.  V — 

Erie,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio .... 

Toledo,  Ohio 

Detroit,  Mioh 

Upper  Lakes : 

Alpena.  Mich 

Escansba,  Mich  — 

Grand  Haven.  Mioh 

Mackinaw    City, 
Mioh 

Marquette,  Mich  .. 

Port  Huron,  Mich. . 

Chicago,  111 

Milwaukee,  Wis... 

Duloth,  Minn 

Upper  Mississippi  Val- 
lev  * 

Saint  Paul,  Minn  .. 

La  Crosse,  Wis  .... 

Davenport,  Iowa  .. 

Des  Moines,  Iowa. . 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,Hl 

Springfield,  HI 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kana 

Omaha,  Nebr 

Bennett  Fort,  Dak. 

nuron,Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn . . . 

Saint  VinoentMinn 

Bismarck,  Dak 

Buford,  Fort,  Dak  . 

Totten,  Fort,  Dak.. 
Northern  Slope : 

Assinaboine,  Fort, 
Mont 

Benton,  Fort,  Mont 

Custer,  Fort  Mont. 

Helena,  Mont 

Maginnis,  Fort, 
Mont 

Poplar  River.Mont . 

Shaw,  Fort,  Mont. . 

Dead  wood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.. 

West  Lss  Anurias, 
Colo 

Dodge  City,  Kans.. 

Elliott  Fort  Tex.. 
Southern  81ope : 

Sill,  Fort.  Ind.  T... 

Concho,  Fort,  Tex. . 

Davis,  Fort,  Tex... 

Stockton,  Fort,  Tex. 
Southern  Plateau : 

El  Paso,  Tex 


Lati- 
tude 


42  53 
42  29 
48  8 
42  7 
41  80 
41  25 

41  40 

42  20 

45  6 
45  48 
48    6 

45  47 

46  34 
48  0 
41  52 

43  2 
46  48 


44  58 
48  49 
41  30 

41  35 

42  80 

40  22 
87  0 
39  48 

38  88 

39  19 

41  16 
44  48 
44  21 

42  54 

46  52 
48  56 

46  47 
48    0 

47  67 


48  32 
47  50 

45  42 

46  84 

47  12 

48  8 
47  81 
44  28 
41  8 
41    8 

89  45 
88  50 

88  4 
87  45 

86  30 

84  40 
31  25 
80  88 
80  53 

8147 


l4W?^i'  1    Data 


78  53 

76  85 

77  42 
80  5 
8142 
82  40 
88  84 
88    3 

88  80 
87  5 

86  18 

84  89 

87  24 
82  26 
87  88 
87  54 
92  6 


1 

93  3  i 

91  15  , 

90  38 

93  37 

90  44 

.91  26 

89  10 

89  39 

90  12 

94  57 

95  56 

100  89 

98  9 

97  28 

96  44 

97  14 

100  88 

108  56 

98  67 

109  42 

110  40 

107  34 

112  4 

109  10% 

105  10 

111  48 

103  43 

104  48 

100  45 

105  0 

105  2 

103  13 

100  0 

100  21 

98  23 

100  34 

103  66 

102  58 

'  106  80 

1 

1884-*85. 

Oct.  28 

Oct  23 

Oct  23 

Oct  23 

Oct  23 

Oct.  23 

Oct  23 

Oct  23 

Oct.  23 

Oct  22 

Oct  22 

Oct  22 

Oct  22 

Oct  23 

Oct  23 

Oct  24 

Oct  20 


Oct  22 
Oct  22 
Nov.  4 
Nov.  22 
Oct  22 
Nor.  17 
Nor.  27 
Nov.  17 
Nov.  18 

Nov.  17 
Nov.  18 
Oct  20 
Oct  20 
Oct      7 

Oct  21 
Oct  21 
Nov.  1 
Oct  21 
Oct    26 


Oct  8 

Oct  2 

Oct  19 

Oct  1 

Sept  6 
Oct  20 
Oct.  2 
Sept  29 
Oct  26 
Oct.     7 

Oct      7 

(«) 

Nor.  17 
Nov.  17 
Dec   10 

Dec  11 

Jan.  15 

Dec  11 

Jan.  4 

Dec  11 


1  No  snow  observed. 


1  Snow  every  month  in  the  year. , 
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APPENDIX   45. 

Dates  of  the  last  snowfall  at  stations  of  the  Signal  Service,  United  States  Army,  east  of  the 

Rocky  Mountains  for  the  winter  of  1884-'£5. 


Stations. 


New  Englund  : 

East  port.  Me 

Portluud.  Mo  . 
Moun  r.  Washington, 

n.  h ?..... 

Boston.  Mass 

Block  Island. R. I... 

New  ttnveri,  Conn.. 

Xew  London,  Conn. . 
Middle  Atlantic  States: 

Albany,  N.  Y 

New  York  Citv 

Philadelphia,  Pa.... 

Atlantic  Citv,  N.  J.. 

BaniogatCity.N.J.. 

Cape  May,  N.J 

Bandy  Hook.  N.J... 

Baltimore.  Md 

Washington  City  .. 

Cape  Henry,  V  a. . . 

Chincoteagoe,  Va.. . 

Lynch  bait;,  Va 

Norfolk,  Va 

South  Atlantic  States: 

Chat  lotto,  N.C 

Hatteras,N.C 

Kitty  Iluwk,  N.C.. 

Macon,  Kurt.  N.C... 

Smitbvillo,  N.C... 

Wilmington.  N.  C  . . 

Charleston,  S.  C 

Augusta,  Uu 

Suvannuh.Ga 

Jacksonville,  Fla . . . 
Flotida  Pe*  insula: 

Cedar  Keys.  Fla 

Key  We ai«  Fla 

Sauford.  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Pensaoola,  Ha  ...  . 

Mobile,  Ala 

Montgomery,  Ala. . . 

Vickhburjr,  Miss  . . . 

New  Orleans,  La.. . 
West  cm  Gulf  States . 

Sh'evepott,  La 

Fort  Smith.  Ark.... 

Little  Rock,  Ark  ... 

Galveston,  Tex  .... 

Indianola.  Tex 

Palest  ino,  Tex 

Bio  G rondo  Valley: 

Brownsville,  Tex  . . . 

Bio   Grande    City, 

Tex   

Ohio   Valley  and    Ten- 
nessee : 

Chattanooga,  Tenn 

Knoxvillc.  Tenn.. . 

Memphis,  Tenn 

Kaslmllo.  Tenn 

Louisville.  Ky 

Grrencawtle,  Ind... 

Indianapolis.  Ind  . .. 

Cincinnati.  Ohio  

Columbus, Ohio  .... 

Pit  t*burg.  Pa 

Lower  Lakes: 

Buffalo,  N.  Y 


Latl-     Longi- 
tude,     tude. 


20  23 


o    /    ; 

44  51  I 

43  30  ' 

44  10 
42  21 

41  JO 
41  18 
41  21 

4'i  30 
40  43 
30  67 
Ut»  -2 
30  40 
38  60 
40  28 
30  18 
38  64 
38  60 
37  65 
37  25 
30  51 

35  19 
85  15 

30  0 
84  42 
33  65 

31  14 

32  47 

33  28 

32  6 
30  20 

20  8 
24  34 
28  48 

33  45 
30  25 

80  41 
32  23 
82  22 
20  68 

82  30 
35  22 
84  45 
20  18 
28  32 

81  45 

26  53 


1 


85  4 
85  50 
35  0 
30  10 

38  15 
30  40 
30  40 

39  0 

39  58 

40  32 


00  60 
70  16 


71  18 
71  4 

71  38 

72  50 

72  5 

73  45 

74  0 


75 
74 
74 


0 

25 

0 


74  68 

74  0 
70  87 

77  2 
70  0 

75  23 
70  0 
70  17 

80  61 
75  40 
75  42 
70  40 

78  1 

77  57 

78  50 

81  64 
81  5 
81  80 

83  2 
81  40 
81  23 

84  23 


87 
88 
80 


13 

2 

18 


00  53 
00  4 

03  40 

04  24 
02  U 

04  47 
00  31 

05  40 

07  20 

08  48 


85  15 

83  58 
00  3 
80  47 
85  45 
SG  b3 
80  10 

84  30 
83  0 
80  2 


Date. 


'  lf84-'85 
May  2 
May  2 


Stations. 


<l> 
Apr.  2 
Mar.  29 
Apr.  11 
Mar.  29 

May  1 

Apr.  29 
Apr.  16 
Apr.  11 
Apr.  29 
Mar.  22 
Apr.  11 
Apr.  11 
Apr.  11 
Apr.  10 
Mar.  22 
Apr.  13 
Apr.  13 

Mar.  23 
Mar.  28 
Mar.  23 
Mar.  23 

<•) 
Mar.  23 

() 
Mar.  23 

(«) 
(') 

(«) 

<*> 

Mar.  18 

() 

(*) 
Fob.  12 
Fob.  12 

i2) 

Fob,  21 

Feb.  1G 

Fob.  10 

<»> 

■;> 

Feb.  13 
(*> 
(*) 


Mar.  18 
Apr.  13 
Mar.  8 
Mar.  28  l 
Apr.  14  1 
Apr.  14 
Apr.  14 
Mat'.  28  ' 
Apr.  15 
May  10 


42  53  \    78  53    May   0 


Lower  Lakes— Cont'd : 

Oswego,  N.Y    

Rochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio.... 

Sandusky,  Ohio  . . . 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven.  Mich. 

Mackinaw     City, 
Mich    ...     ....... 

Marquette,  Mich. . . . 

Port  Huron,  Mich  .. 

Chicago,  111         

Milwaukee,  Wis 

Dulnth,  Minn 

Upper  Mississippi  Val- 
lev* 

Saint  Paul,  Minn.... 

La  Crosse,  Wis 

Davenport,  Iowa. . . . 

Dea  Moines,  Iowa. . . 

Dubuoue,  Iowa 

Keokuk,  Iowa 

Cairo,  III 

Springfield,  111  .,... 

Saint  Louis,  Mo 

Missouri  Valley: 

Lamar,  Mo  

Leavenworth,  Kans. 

Omaha,  Nebr 

Bennett,  Fort,  Dak. 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn 

SniDt  Vinc«'Ut,  Minn 

Bismarck,  J)ak 

Buford,  Fort,  Dak. . . 

Totten,  For t*  Dak... 
Northern  Slope: 

Assioaboine,   Fort, 
Mont 

Benton,  Fort-,  Mont . 

Custer,  Fort,  Mont.. 

Helena,  Mout 

Maginnis,  F.  rt,Mont 

Poplar  River. Mont.. 

Shaw,  Fort.  Mont . . . 

Deadwood,  Dak . 

C  beyenne,  W  vo . 

North  Platte,Nebr  . 
Middle  Slope: 

Denver.  Colo 

Pike's  Peak, Colo... 

West   Las  Animas, 
Colo   

Dodge  Citv.  Kans. .. 

Elliott,  Fort,  Tex  . . . 
Southern  Slope: 

Sill, Fort,  Ind. T  .... 

Concho,  Fort,  Tex . . . 

Davis.  Fort,  Tex    . . . 

Stockton.  Fort,Tox. 
Southern  Plateau : 

El  Paso,  Tex 


Lati- 
tude. 


Longi- 
tude. 


43  20 
43  8 
42  7 
41  30 
41  25 

41  40 

42  20 

45  5 
45  48 

43  5 

45  47 

40  34 
43    0 

41  52 
43  2 
40  48 


78  35 
77  42 


80 
81 


5 
42 


82  40 

83  84 
83    3 

83  80 
87    5 

86  18 

84  30 

87  24 
82  26 
87  38 
87  64 
02    6 


44  58 

03  3 

43  40 

01  15 

41  30 

00  88 

41  35 

93  37 

42  30 

90  44 

40  22 

01  20 

37  0 

89  10 

30  48 

89  30 

38  38 

00  12 

37  32 
30  10 

41  10 
44  43 

44  21 

42  64 

46  52 
48  50 
40  47 
48    0 

47  67 

1 
1 

48  32  ' 

47  50  > 

45  42 

48  84  I 
47  12 

8 


04  15 

04  67 

05  50 
100  30 

08    0 
97  28 

00  44 

97  14 

100  38 


Date. 


1884-'tf 
May  lv 
May  10 
Mav  9 
May  I 
May  9 
May  • 
Apr.  14 

May  10 

May  19 
May  - 

Mav  * 
MaV  10 
MaV  9 

Apr.  14 
Apr.  14 
May  7 


May  s 
'Mav  9 
Apr.  12 
Apr.  ' 
May  T 
Apr.  •» 
Mar  > 
Apr.  9 
Apr.  9 

Mav  T 
Maf.> 
Apr.  9 
May  6 
Mav  « 
May  T 

Mav  * 
May  » 

Mav  7 
f 


103  58  t  Mav 
08  67  I  Mav 


48 
47  31 
44  23 


41 
41 


8 
8 


30  45 
38  60 


100  42 

110  40 
lu7  84 
112  4 
100  10 

105  10 

111  48 

103  43 

104  48 
100  45 

106  0 

105  2 


I 


88  4  101  12 

37  45  |  100  0 
35  JO  ;  100  21 

31  40  '  98  23 

31  2.%  1M  34 

30  38  103  50 

30  51  102  63 

31  47  106  30 


I 


May  : 

Apr.2» 
Apr.  SI 
June  7 
May  4 
May  7 
Mav  < 
Mjn  !f 
Mav  7 
Mar  5 

May  II 
(•> 

Apr.  24 
Mav  7 
Mar.  2« 

Feb.  i: 
FeUL 
Feb.  1 
Feb.  I- 


Snow  every  month  in  the  year. 


*  No  snow  observed. 
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APPENDIX    47. 

Average  hourly  velocity  of  the  wind,  in  miles,  at  stations  of  the  Signal  Service,  United  Slates 
Army \  for  each  month  and  the  year.  {Computed  from  the  commencement  of  observations 
at  each,  to  and  including  December,  1664.) 

(The  avenge  hourly  velocity  is  obtained  by  dividing  the  average  monthly  movement  by  twenty-four 

times  the  number  of  days  in  the  month.] 


Stations. 


4 


New  England: 

£astport,Me 12.4 

Portland,  Me 7.7 

Boston,  Mae* 9.9 

Block  Island,  B.  1 17.0 

New  Haven,  Conn 8.0 

New  London,  Conn 7.7 

Middle  Atlantic  States: 

Albany,  N.  Y  # 7.8 

New  York  City ft  9 

Philadelphia,  fca 10.2 

Atlantic  City,  N.  J 9.8 

Barnegat  City,  N.  J 14.9 

Cap*  Hay,  If.  J 14.6 

Sandy  Hook,  tf.  J 15.1 

Delaware  Breakwater,  Del .    16. 8 

Baltimore,  Md 5.6 

Washington  City 6.8 

Cape  Henry,  Va 12.9 

Chmcoteague,  Va 12.3 

Lynchbure,  Va 8.7 

Norfolk,  Va...-, 7.5 

South  Atlantic  States: 

Charlotte,  H.  C 6.2 

Hatteraa,N.  C 14.9 

Kitty  Hawk,  N.C 15.3 

Macon,  Fort,  N.  C 12.7 

Smithville,  K.  C a  6 

Wilmington,  N.  C 7.2 

Charleston.  S. C 7.4 

Augusta,Ga 3.5 

Savannah,  Ga 6.3 

Jacksonville.  Fla 5.7 

Florida  Peninsula:  , 

Cedar  Keys,  Fla 0.0 

Key  West,  Fla 10.9 

Sanford.FIa 7.8 

Eastern  Gulf  States :  I 

Atlanta,  Ga !  10.5 

Pensacola,  Fla 7.2 

Mobile,Ala i    6.1 

Montgomery,  Ala j    5.5 

Vicksbnrg,  Miss |    6.0 

New  Orleans,  La ,    7.9 

western  Gulf  States: 

Shrevepurt,  La •    5.1 

Fort  Smith,  Ark j    6.0 

Little  Hock,  Ark I    5.5 

Galveston,  Tex.... !  10.5 

Indianola,  Tex '  14.0 

Palestine,  Tex '    8.5 

_    San  Antonio,  Tex 1    4.8 

Rio  Grando  Valley : 

Brownsville,  Tox t    7.3 

Bio  Grande  City,  Tex 7. 1 

Ohio  Valley  and  Tennessee: 

Chattanooga,  Tenn 6.1 

Enoxviile,  Teitn &0 

Memphis,  Tenn 6.1 

Nashville,  Tenn 4.6 

Louisville,  Ky 7.a 
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Average  hourly  velocity  of  the  wind,  in  mile*,  fo. — Continued. 


Stations. 


Ohio  Valley    and 
Continued : 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

Suffalo,  N.  Y 
swego.N.Y 

Rochester,  N.  Y 

Brie,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich 

Mackinaw  City,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  III 

Milwaukee,  Wis 

Dululh.  Minn 

Upper  MissisHippi  Valley: 

Saint  Paul,  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  111 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Sana 

Qmaha,  Nebr. 

Bennett,  Fort,  Dak 

Huron,  Dak    

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Northern  Slope: 

Assinaboine,  Fort,  Mont ... 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort,  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo .... 

Dodge  City,  Kans 

Elliott,  Foit,  Tex 

Southern  Slopp: 

Sill,  Fort,  Ind.  T 

Concho,  FortTex 

Davie,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau : 

Santa  Fe,  N.  Mex 

El  Paso,  Tex 

Apache.  Fort,  Aria 

Grant,  Fort,  Aria 

Prescott,  Aria 

Yuma,  Ariz 

Middle  Plateau : 

Winnemucca,  Nev 

Salt  Lake  City,  Utah 
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4.6)    44 

ai 

5.5 

as! 

s.e 

a  5     K.21    0.6 

10.7   12.2 

12.4 

iao 

as  lae 

ao 

7.1 

aoi    9.e 

6.9     7.  l'    rt.1 

as 

as 

7.5 

a7 

ai 

ao 

ae 

as 

a3;   T.i 

4.7 

5.9   as 

a4 

5.8 

a2 

4.0 

a4 

ae 

4.0 

4.4 

4.7]     4.0 

5.1 

5.8,    6.7 

ao 

7.8 

7.7 

ai 

a2 

6.6 

as 

as 

as    as 

6.4 

7.  r»'  7.5 

ao 

7.8 

7.8 

a7 

ao 

7.1 

7.2 

as 

ae]    7.2 

6.0 

6. 2     7. 2 

ao 

7.0 

7.4 

as 

as 

as 

a7 

4.6 

ail   ai 

5.7 

7.0 

ao 

a2 

a7 

ao 

ao 

as 

4.1 

as 

ao 

4.9    5.4 

0. 2     9. 5     9. 6 

ao 

a7 

9.2 

0.7 

ao 

as, 

as 

7.0 

1  a:,    ao 

4.0 

4.4 

5.9 

a4 

as 

a2 

5.7 

5.7 

as 

4.9 

ao 

ao 

!     5.2 

EEPOBT   OF  THE   CHIEF   SIGNAL    OFFICER. 


207 


Average  hourly  velocity  of  the  wind,  in  miles,  <fc— Continued. 


Stations. 


Northern  Plateau : 

Boise  City,  Idaho 

Lewiato%Idaho 

Dayton,  wash 

Spokane  Falls,  Wash. . 
North  Padfio  Coast: 

Canby,  Fort,  Wash  ... 

Olympia,  Wash 

Tatoosh  Island,  Wash 

Portland,  Oreg 

Roeelmrg,  Oreg 

Middle  Pacific  Coast : 

Capo  Mendocino.  Cal. . 

Bed  Stag  Cal 

Sacramento,  Cal 

San  Francisco,  Cal . . . 
South  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Stations : 

SaintMiohael's,FoTt,  Alaska 

Sitka,  Alaska 


Unalaahka,  Alai 
Benzine's  Island,  Bearing 
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APPENDIX  48. 

■ 

Average  cloudiness,  scale  of  0  to  10,  at  stations  of  the  Signal  Service,  United  Slates  Armw, 
for  each  month  and  the  year,  (Computed  from  the  commencement  of  observations  at  each, 
to  and  including  December,  1884,  from  the  three  telegraphic  observations.) 

[The  monthly  average  Is  obtained  by  dividing  the  sums  of  the  amount  of  cloudiness  recorded  daily  by 

the  number  of  observations  taken.] 


Stations. 
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NewBDRlamJ: 

Bastport,  Me 

1 

5.4'  0.2 
4.7,  5.0 
0.2  6.0 

0.0'  5.9 
54  4.0 

1    ! 

0L3   6.0   5.7 

Portland.  Mo 

4.8'  4.4 

4.  7!  ft.  1 

5.1   5.8   5,0 

Mount  Washington,  K.  H 

a  »:  ft  ft  ft.  n 

CO1  5.7'  5.8'  0.0 
5. 1   4. 01  4. 0  4. 9 
4.  1    4. 3   4  ft   4  R 

0.3   0.0   6L9 

4.9  5.5!  5.0  5.2  4.0 
4. 7,  6. 01  4. 6  4. 0  3. 0 
5. 01  6.6!  6.0  5.1,  4  8 
4. 7   6. 2   5. 2  4. 0  4. 5 

5.0  o.i  5 .9  5.21 4.9 

5.1    5.41  6  5  4.9  4  P 

5.3  5.5:  5.4   4.5  4.7 

5. 4  5  7>  5. 0  4.  X|  4. 0 
6.6  6.71  Sl  a  4.0  4ft 

5.1    5.5   5,1 

Block  Island.  R.  I 
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4.8  4.7 
4.7   4.9 

4.9  4.7 
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Middle  Atlantic  States: 
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1                t 

0.7   7.  l"  5.6 
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Atlantic  Citv,  N.  J 

Barnecnt  City,  N.  J 

6.1   5.7)  5.1 
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4  853    5  0 

Washington  City 
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4. 4,  4  8    4. 6 
4. 7   5.0   4.9 

South  Atlantic  States: 

Charlotte,  N,  C. ....«..•. ....... ........ 

Hc<  terns,  N.  C 

0.4;  5.3 
0.0   5.0 
5. 8   4.  8 
0.2'  5.  0 
5.4J  4.8 
5.4    .p>.2 

4.  0'  4.  U 

5.  0   4.  H 
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4.71  4.0 
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4.41  3.7 
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4.8  ft.  1    4.8 

4.7    5  2   5.1 
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^a v  an  nan.  v?a  .«...•.•«•■«■......■..»»... 
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4.8! 
4.21 
4.0 
4.:i 
3.9 

4.0  3.8 
4.0  4.5 
4.2   4.1 
4.5  4.0 
4.5  4.3 
4.  1    4.  0 

4. 3,  4.  4   4.9  4. 5  4. 2 

4.  Ol  5. 0  6.  4   ft.  0  4  1 
4.  7;  4.  6   5.  0,  4.  7.  3.  0 
4  C  4.5   5.  (•'  4.4    3.M 
4.0  4.7   6.'/  4.8  4.1 
4.  0   4. 1   4.  3   4. 0,  4. 3' 

1         :         • 

4.0    4.'*   4ft   3. 11  2.0- 

4.0   4.7    4  C 
4.8   5  0    4.9 
4.  2    4. 6    4  5 
4.7    4.8    4.0 
4.7   4.6   4.7 
4.7    4.6    4.3 

Florida  Peninsula : 

Cedar  Key*,  Fla. 

•        i     * 
3.6   3.4   3.5 

3.8   4.0    19 

Kcv  West,  Fla  

Sanfonl,  Fla 

2.8   3.0.  4.2 
4.0  a.  h1  a.u 

4.8 

o.u 

4.8   6.0,  5.2   4.0 

4.0   4  "i    5  •»   4.7 

4.0  4.0    4.2 
4.  9   3.  7   4. 1 

Eastern  Gulf  States: 

6.3,  5.4  4.9  4.9  4.5 

1      ,             1 

5.2   4.8   5.4    4.11  4.0 

4.7  4.7   4.7   3.0  4.1 

4.8  4.9  4.8,  4.4'  4.0 
5. 1    4. 8  4. 8   4. 4'  4. 3 
4. 0   4. 2  4.  0j  4. 4    3. 8 
4. 0   5. 0   4.  7   4.  5!  4. 1 

1        |        i         1 
4.5  4.2  3.01  3.7   3,9 

3. 9  4.  2  4.  u'  3. 5  4. 6 
3.5   4.0   3.4    3.4.  3.0 

4.  8   5  4    5  t 

Pcnsacola.  Fla 

5.71  6.0   4.4  4.9 

4  V 

4.8    5.3    4.7 

AlOUllG,  Ala  ...    •  ■••••..•••*•..•••...••.•. 

Montgomery,  Ala 

5. 4<  5.  0  4. 7,  4. 8 
0.2   6.6  4.8  4.0 
6.8   5.  ft  4.9  4.5 
5.3l  5.0   4.0  5.0 

1        '        ' 
5.0  ft.fi  ft.  9  r»  n 

4.2 
4.4 

4.3 
4.0 

4.8 
4.3 
4.C 
4.8 
6.0 
4.9 

4.6 
4.0: 

J 

4.4. 

4.5   5  1    4.7 
4. 8   5  6   49 

4.8   5  4    4.4 

4.8   5.5   4.9 

Western  Gulf  8tates: 

1 

4.  7'  5>  5  4. 7 

Fort  Smith,  Ark 

5.1 

a  4,  5.2;  5.3 

4.5   5  14  7 

Lit  tlo  Rock,  Ark 

6.7 
5.5 
6.4 
5.7 

5  8' 
5.4| 

o.  a1 
0.4 

5.9  6.2  A.  ft 

4. 7.  5.  2  4  S 

5.4,  5.2 

5. 7!  5. 0 
5.0,  6.4 

4.9 
5.0 
ft  ft 

4.l!  3.9  4.1 
4.0  3.7   3.8 
4. 2'  4. 1    3. 5 

I       ! 
3.9  8.8  4  0, 

3.5  3.0  4.3. 

1        1        ! 
4. 4  4. 2  4.  8 

5.0   4.0    4.5 

4.0  3.8 
3.9  3.7 
3.7(  4.4 

4. 71  4. 2 
3.8  4.2 

4.?  4.7 
4.0    SLD 

4.  7|  5  4   4»fc 

Indianola,  Tex 

4.8  5.*   4  « 

4.  »'  5, 3   4  8 

Bio  Grandn  Valley : 

Ohio  Valley  and  T>  nnessee :                            j 

Chattanooga,  Tenn 

KnoxviUo,  Tonn . 

5.  fl   5.5   5.3 
4.  6  4. 8j  4. 1 

5.9   5.s'  5.1 
5.7    ft.  9    6.0 

5  5  5. *  4  » 

4. 5'  4.  8  4  1 

4.8   5  9    \C 
52,  5  4   5» 

• 
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OhioV.Itaj.nd 

Moupfill  T 

NwhTlllr.  -r«na  . 


IooL.T1lle.Ky 

lndl«).polu.  Ind.. 
OnetnoiU.  Mbw  . . 


e.N.  I.... 

Erf*.  P. 

Cbntaad,  Ohio  .   . 


CudMkj,  Ohta   . 
TotadcOUo 


«  4.0  t»  4.0 
9  4.11  4.4    "  " 

4    4.7    3.9   4.3 


Onnd  SiiHl  Web  ...I 
"*-■—■  <C1lj,Mich    . 

«,  Mwi."!'.:.* 


Chlowo.  in . 

MUwwikM.  Wta  . . 


Italntb.  utna 


V  6.5   8.31  H.J   B.S 

S  0.1    6.2    M    S.4 

B  s.l!  Kt  6.1    8.0 

ft  «.Si  1114 

4  G.g|  5.«  (1.1   6.Z 

o  s.51  o.o  0.2  e.« 


ill  M  4.1!  4.7  4 
4   4.8    4.8    4.3    4.8    > 


2  4.7.  5.6 

4  ie  4.8 


I    4.8    2.0    LBl  S.1 
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Average  cloudiness,  scale  of  0  to  10,  at  stations  of  the  Signal  Service,  United  States  Arm$t 

<fc. — Continued. 


« 

Stations. 

• 

& 

a 

9 

h» 

2.9 
3.4 
2.3 

4.5 

as 

6.7 
6.9 
6.4 

a9 

5.7 
7.8 

• 

« 

e 

o 

2.8 
4.0 
2.2 

4.6 

as 
ai 

5.8 
5.6 

ao 

3.9 
7.2 

• 
i 

3 

3.1 
3.5 
2.1 

4.2 
6.4 

5.3 
4.9 
4.9 
4.9 

4.7 
6.6 
6.3 

7.1 

a7 

5.0 
4.0 
3.7 
4.6 

4.5 
4.8 

5.7 

ai 

7.6 

< 

2.7 
2.3 
1.6 

46 
5.3 

5.2 
4.8 
5.2 
5.0 

5.2 

a7 
ao 

6.6 

ao 
ao 

4.1 
3.6 
4.1 

4.7 
4.5 

a7 
ao 
a7 

• 

1 

• 

• 

• 

ai 

4.0 
1.5 

1.7 
2.9 

2.5 
2.8 
2.9 

3.8 

7.0 
4.0 
7.0 
3.9 
3.0 

2.5 
1.1 
0.5 
4.7 

3.0 
4.6 

7.7 

a3 

7.4 

• 
4* 

s, 

p 

as 

| 

1.7 

I  i 

8   5 

L7  1.6 
2.3  2.S 

L4  L7 

2.6  3.4 

4.0  4.5 

4.5  4.5 
aO  6.4 

as  a3 
ao  ai 

5.4  ao 

a  8  7.4 
5.8  7.3 

as  a? 
as  ai 

8.6  8.9 

2.1  2.9 

1.9  a  5 

a  2  a  o 

2.6  2.3 

3.8  as 
7.8  at 

a  7  7.6 

as  ai 

j 

17 
2.9 

1 

i 
* 

Southern  Plateau— Continued: 

Prescott,  Ariz ' 

L8 
1.8 
1.0 

4,3 
4.6 

5.0 
4.3 
4.5 

ao 

6.2 
5.1 
6.5 

ao 

4.1 
3.5 
2.7 
3.7 

4.2 

as 

7.2 

7.2 

ao 

1.4 
2.1 
0.8 

3.3 

ai 

4.1 
4.5 
4.5 
5.0 

0.7 

ao 
as 

6.8 
4.6 

3.4 
1.7 
1.6 
4.0 

4.5 
5.0 

7.2 
7.6 

a6 

14 

Thomas,  Camp,  Ariz 

4.2  2.3 

2.1   1.0 

1.4.  2.0 
au!  2.6 

2.0:  ai 
2.  l!  3. 1 
2.1:  a  6 
2,21  3-7 

1C 

Yuma,  Ariz 

Li  LI 

Middle  Plateau: 

Winnemucca,  Nev 

4.4 
&7 

ai 

15 

Salt  Lake  City,  Utah 

il 

Northern  Plateau : 

Bois6  City.  Idaho .' 

4.1 

Le  wiston^  Idaho 

aai.? 

Dayton,  Wash 

7.6 
4.2 

as 

7.6 

a  7 

i.i 

&7 

47 

Spokane  Falls,  Wash 

47 

North  Pacific  Coast: 

Canby,  Fort*,  Wash 

Olympia,  Wash 

4.8 
4.6 
4.3 
3.8 
2.2 

1.4 
0.6 
0.4 
4.2 

2.6 

4.1 

8.2 

ao 

7.9 

4.6 

a2 
a7 

4.3 
3.2 

2.3 
LI 
0.8 
£4 

a> 
2.4 

a7 

a2 
as 

a2 

5.2 

64 

Tatoosh  Island,  Wash 

a  7  5.5 

61 

Portland,  Orog 

Roseburjc.  Ores 

7.1 
7.0 

4.9 
4.4 

7-2 

ao 

4  5 

60 
5.1 

Middle  Pacific  Coast: 

Cape  Mendocino,  Cal 

Bed  Bluff;  Cal 

4.613.5 
4.3  28 

Sacramento,  Cal 

4.2   4.3 

a 8!  25 

San  Francisco. Cal ^.... 

South  Pacific  Coast: 

IsOS  AngelOH,  Ufti  .... ...... .............. 

San  Diego,  Cal '. 

4.7 

3.1 
4.1 

a3 

7.2 

a7 

4.7 

4.0 
4.4 

4.4 

a7 
as 

4.5  4.1 

a2|n 

as!  4i 

Alaska  Stations : 

Saint  Miobael't,  Fort,  Alaska 

a  SI  67 

Sitka,  Alaska..! '. 

a7ii» 
a*  ao 

TTnftlas hk*i  Al^ak* * , .......  -, . ... . 

1 
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APPENDIX  49. 

Average  number  of  dear,  fair,  and  cloudy  day,  at  Btatione  of  the  Signal  Service,  United 

at  each  to  and  including  December,  1884, 

[Cloudiness  ia  reoorded  on  a  scale  of  OtolO,  each  observation,   dear 


Stations. 


1  •  m   •  •  •  1 


New  England 
Eaetport,  Me  .. 

Portland,  lie 

Mfi>  Washington,  N.  H 

Boston,  Mass 

Block  Island, B. I  ... 

New  Haven,  Conn 

New  London,  Conn. . . 

Middle  Atlantic 
States: 

Albany,  N.  T 

New  fork  City 

Philadelphia, Pa  .... 
Atlantic  City,  N.J... 
Barne/at  City,  N.J... 

Cape  May,  N.J 

8andyHook,  N.  J 

Delaware  Br'kwater, 

Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chinooteagne,  Va 

Lynchburg,  Va 

Norfolk,  Va 

South    Atlantlo 
States  : 

Charlotte,N.C 

HaUeraa,N.C 

Kitty  Hawk,N.C 

Macon, Fort, N.C  .... 

Sroithville.N.C 

Wilmington,  N.  C  . . . . 

Charleston,  8.  C 

Augusta.  Ga 

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula: 

Cedar  Keys,  Fla 

Key  West.  Fla 

Sanford.  Fla 

Eastern  Gujf  States : 

Atlanta.  Ga 

Pensacola,  Fla  . . . 

Mobile,  Ala 

Montgomery,  Ala 
Vicksburg.Miss 
New  Orleans,  La  . 

Western  Golf  States: 

Shreveport,  La 

Fort  Smith,  Ark  .... 
Little  Rock.  Ark.... 

Galveston.  Tex 

Indlaaola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley: 

Brownsville.  Tex 

Bto  Grande  City,  Tex 


January. 


i 


7.2 

9.6 
4.9 
7.8 

8.8 

a2 
as 


6.8 
7.4 
6.4 
7.6 
6.8 
10.7 
7.9 


4.5112.8118 

7.1 

6,9 

7.2 

6.0 

8.8 

8.8 


9.8 
12.1 
U.0 

5.8 

6.8 

ao 

6.0 
6.8 
7.8 

7.8 
10.8 
7.6 
8.3 
84 
10.0 

8.1 


11.8 
12.2 
10.9 
10.8 
18.2 
12.0 
13.8 


12.6 
12.1 
11.9 
10.9 
12.2 
9.4 
1L9 


13.2 
11.9 
11.? 

13.8 
11.6 
11.1 


10. 
13. 


6.8 
6.8 

9.412.0 
46 
7.8 
88 
9.5 
10.6 
9.0 
9.1 


14. 
12. 
10. 
10. 
9. 
10. 
12. 


I 


12.0 
9.2 

16.2 

12.9 
9.0 

10.8 

89 


12.6 
11.6 
12.7 
12.6 
12.0 
10.9 
11.2 


.7 
10.7 
13.2 
12.6 
12.2 
10.6 
11.1 


14.7 

11.6 

9.6 

2*2.2 


14.0 
1X9 
11.0 

1L7 
14.4 
11.8 
11.1 
10  6 
12.3 

ia4 
10.4 
10.6 
9.5 
12.4 
13.5 

9.4 


a  8110. 2 


11.4 
11.4 
11.0 
10.9 
11.2 
9.1 

7.2 

ao 

9.0 

13.6 
10.8 
11.2 
13.9 
18.7 
10.9 

12.8 
9.8 
12.8 
13.2 
10.2 
7.6 

13.5 
1L0 


February. 


I 


a7 
9.1 
6.1 
a7 
9.0 
ai 
10.4 


7.4 

7.7 
7.4 
as 
7.7 
10.4 
a7 

7.8 
7.5 
ao 
as 
as 
9.2 
a4 


a 
7. 
9. 
a 
9. 
a 
11. 
a 
9. 
a 


14.8 

12.1 
lao 


asj 

9. 

a  61 

7. 

7.7 

a 


a2 
as 

8.4 

7.4 

6.8 

7.5 


2 


11.2 
11.5 
9.1 
9.0 
13.2 
10.7 
10.0 


10.4 
10.9 
10.6 
10.5 
U.0 
8.0 
11.4 

U.0 

12.6 

11. 

11.4 

15.6 

1L2 

11.0 


to 

0 

o 


a3 

8112.6 

10.3 

11.5 

9.5 

8.3 

9.4 

11.7 

10.4 


810.5 


a4 

12.4 
10.0 


a 
2 

10.8 

6 
9.8 
6 


810 


310. 


510. 


9.6 

as 

6.8 
10.7 
11.2 

as 


7.61  a 


.a 


11.019.0 


10.5 

7.6 

13.2 

10.0 

ao 
9.5 

7.3 


10.4 
9.7 

10.8 
0.2 
9.6 
9.8 
82 

9.6 

ai 

9.7 

a4 

6.2 

ao 

as 


11.3 
ao 
ao 
as 
9.6 
11.3 
7.6 
8.4 

8.6 

ao 

5.2 
3.9 
ao 


810, 


.7 
a4 
as 
10.4 
10.8 
9.2 

10.6 

14.5 
13.2 
10.2 
10.7 
12.5 


512. 


1 

a2 


March. 


Si 

u 


a2 
7.2 
ao 
as 
11.6 
7.0 
ao 


10. 
u. 


! 


414.4 

812.0 


9.8 

0.0 

12.0 

12.  U 

12.6 


a  013.0 
7.3,18.6 
7.411.4 
a  9,12.0 
a  5 14. 1 


iai 

7.3 


9.6 

14.6 


6.814.2 
a  6 11. 7 
7.412.6 
a  612. 6 


9.8 
11.6 


13.5 
10.9 


9.911.0 


a7 

9.5 
10.4 

9.6 
10.9 
11.4 
12.6 
12.0 
11.5 
12.7 

ia2 
iai 

13.0 


11. 
12.0 
11.3 
11.2 
10.3 
9.9 

&6 

9.0 

11.0 

as 

7.0 
7.0 


7. 
1L3 


13. 
10. 
11. 
12. 
10. 
9. 
10. 
10. 
11. 
12. 


ia8 

12.3 
14  0 


510. 


3 
10.8 
10.3 
10.0 
10.5 
10.7 

12.4 

iao 

9.2 

12.3 
14.2 

iao 


510. 


5 
11.4 


15.2 
12.0 

7.5 
11.1 

9.5 


12.0 
10.1 
12.2 
10.1 
10.4 
11.3 
9.1 

10.0 

10.7 

11.1 

9.8 

7.7 

ao 

10.1 


as 

U.0 

as 
as 
9.6 
9.9 
7.7 
as 
as 
as 

4.0 
2.6 
4.0 

9.2 
a2 
9.4 
9.8 
10.2 
10.4 

10.0 

9.0 

10.8 

10.4 

9.8 

1L0 

iao 
as 


April 


8 


ao 

7.6 
7.0 
ao 
11. 0 
0.7 
7.0 


ft 


a 

11. 

a 

11. 

11. 

12. 
13. 


I 

5. 


7. 8 11. 
7. 7  12. 
7.811 
8. 9  10. 
7.0  11. 
10. 3|  8. 
7.4.12. 

a  8 12. 

7.612. 

a  112. 


14. 
11. 
14. 
11. 

7. 
11. 

9. 


May. 


Si 

o 


7. 

a  ■ 


7. 

211. 

9. 

10. 


0 


3,10 
3|l0. 
6;  10. 
610 


9. 

9. 

611. 


10.0 
8.2 
9.9 
9.6 


as 

7.8 

9.4 

a 

9.6 

11.4 

11.9 

10.8 

11.5 

12.2 

15.8 
14.5 
12.5 

9.8 
10.2 
10. 1 
10.3 
10.5 
10.5 

9.5 
10.0 
11.4 

9.8 

ao 

7.0 

a8 

14.0 


12. 

14. 

ia 

8110. 

11. 

10. 

11. 
11. 

10. 

11. 


10. 
13. 
11. 
10. 


10. 
12. 
13. 

12. 
12. 
II. 
10. 
11. 

ia 

12. 

a 

1L 
10. 
12. 
15.7 


ia 
ia 


11. 
11. 
10. 

a 
a 
a 
a 

a 

8. 

a 


9. 

a 
7. 

1L 

a 
a 
a 
7. 
7. 
a 

4. 
2. 
4. 

a 
7. 
a 
9. 
7. 
9. 

7. 
11. 
a 
9. 
a 
7. 

10. 
a 


9. 

a 

14. 
9. 


i 


g 

5 


11. 1 13. 
12. 2  10. 
12.211. 
14. 5!  9. 
14.0  a 
13. 2  8. 
13.  l! 


I 


2 


a  an.  s 


r 


12.8 
a  113.  7   R21 

a  8110. 5.12. t\ 

a  4:11.7  a» 

ia3K12J  4> 
6,  9.012.8  a  2. 
31UL4,13.2!  a  4 


13.3 


a 


612. 
810. 
810. 
812. 


10 
12. 
11. 


116 
12.2 
1L9 
12.2 
12.6 
11.6 
12.4 


9.8 
9.8 

12.7 
9.0 

12.2 

11. 1 
11.4 
12.4 
U.0 
10,8 

14.6 

9.5 

12.0 

11.5 

12. 2 
12.2 
11.3 
12.2 

iai 


ao 

6110.0 

11.0 

9.6 

ai 

7.7 


a 
a4 


13.2 
14.7 
12.4 

ia2 

13.2 
12.6 
13.9 
13.0 

iao 

14.7 

12,4 
17.1 

iao 

12.5 
12.0 
12,8 
14. 3 
11.9 
14.3 

14.8 
14.0 
12,8 
14.6 
15.1 

iaa 


21a 


0 
iao 


19.3 

U.0 

13.6  7. 
6|15.7|  a 
3|  9.4|  7. 
914.li  7. 


8.7,12. 

ai|u. 
a  pi  j. 

610.712. 


a 
a 
a 
a 
7. 
a 
7. 


7. 8;ia 
iai  0. 

9. 113. 


0  8  2J14, 
2j  7.615. 
3'  7.915. 


9 

I 

8 

6 
2 


ao 
as 
ao 
5.8 
a  6 
7.3 
a7 
5.6 
ai 
5.5 

40 

4.4 
40! 


4 

ia  513, 1 
a  o,i7. 2 

9> 
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APPENDIX  49. 


<*Meneei*e*tofob*mationl 


m  0  tnS;  fair,  B  to  23,  *od  oloadj,  23  lo  BO, 


Anguit.       September 


Novmntwr.         D*o«mber. 


10.1  ll.i 
i     »<■■ 


8.  2ll2.  « It 

II.  VIS.  5  11 
8.511.3,10. 


J.2I2.B 
.. .  .J.  Til  - 

4.8  11.D12    . 

0.  Dili.  ■  11.  tl    3.     . 


*m.s  5.8 
a  li.  8  tr 

3  15.  t  *.  ■ 


».*■  ii.  b  id.  a  i 
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Ohio  Valley  an 

Chattanooga.  Teon. 
Knoivlllo,Tenn...- 
MemnbU, Tenn  .... 
NMh.illB.TBim.... 

LouHville.  Ky 

Indianapolis.  Ind- . . 
Cincinnati,  Ohio.... 
Colnmbua,  Ohio.... 
Pltteburjt,  Pa 

BuflWo,  N.  Y    ..... 

0*wr*<..N.  Y 

Rocbeetor,  T».  Y.... 

Erie, Pa 

Cleveland.  Ohio.... 
MDdMkT,  Ohio.... 

Toledo,  Ohio 

Detroit.  Mich 

Upper  Lake*  I 

Alpena,  Mich 

Kacanaba,  MIth  ... 
Grand  Haven.  Mich 
Mackinaw  CI tv,  Mlc. 
Marquette,  Mich... 
Port  Duron,  Mich.. 

Cbioieo.  Ill 

Milwaukee. WU.... 
llnlnth,  Minn 

Upper  Miaelaelpp 

Saint  PmI,' Minn.. . 


LaCroeeo,  Wl«    . 
Davenport,  Iowa... 


Keokuk.  Iowa ... 

Cairo.  Ill  

Bprlnrfeld,  III  . . 
Saint  Louie.  Mo. 


iiinmarek.  Dak  .-.. 
llufbrd.  Fort  Dak... 

Northern  Slope : 
Aesln»l»Lne,Ft..Mon 


MnjrLDnla,  Fort.Mf 
Shew,  Fort,  Moot 
Dredwood.  Dak  .. 
Cheyenne.  Wyo  .. 
NoHh  Platte.  Neb 

Middle  Slope : 
Daw  Colo   .     . 

PI  ke'e  Peak,  Colo 

Writ  Las  Anlmne.Colo 
Dodeo  City.  Kant 


Stockton.  Fort.  Tei. 

Southern  Plaiean; 

Santa  Te,  N.Mai... 

OPiN.Tn 


j  <1  jljlf  J  i !  j  1 1 

y     h     oSKU     o     Pa     up     n     o 


lv.  a  10.  a 

17.2    7." 
10.312. 


0    8.91 

4   8.S1 

4    J.  ail.  41 


t.lio.Blat  0.1: 
&  ■  II.- — 

4.  SIS. 


5    4.4!li.Bl.T.7    1,111.5 
V:  S.6|2ft6,  7.8    2.7  312, 


i       \l 


^u 


I  a  I; 


■  a.tu.B,  t( 

■  «7,lJt.  •  *7 

t.i|m.i  ■.», 

B-S-l*.*'  11 
7.1  10.1    Cs 

a  on.  o'  s-o 

8.  &  12.  H    «-  7 
.,  8.M1.4    S.  & 

_  ..II  1111.4.  T.l 
t><  «,n»'»i.4  T.B,  ■.ail  Bl  7.r 
f.ilO.TilL».|l£M  T.J  B.8W.1,  T-S 
a.sllO.»  at  IK  «1   7.«ia.»  t-V 

B.4llS.B|  8.U    S.7  13.*    8. 


xi;: : 


G.412.S    8.B    ft.7,12.  tt    7.7; 

.~~    B.7  13.B    »4    &M14.S    7   J 
II).  1  10.  »  LI.  B.  at   7.4.U.*    «.! 


10.2  ».un  & 


S..14.2    7.S   9.I14LH    «.o 
3  *l    g.ojla.1    T.« 

•  10.1  ao.15.1,  v* 

SWlllSllI    A3 


*1T.».  S.H    B.41S- 


1   4V« 
!».-„'    S.  1 


T1TV 

1.M  7eil.0ia.4J  ■ 

1. j  as.io.Tif.il  > 

l*T.»U"" 

a>Jis.i  atni 
io.nl  ii4;  a  6 15 

..  .  «vs|i«.>J .  _  . 

10.  2  IB.  0!  7.6  16  6  10.*   S.  • 

16SIZI  aoiat-    - 

lS.Sjll.ll  1111,1 

41S.1  1.411.TlXtj  «.«' 

a,  0.7]  i.i]m,s|  atj  •.! 


BEPOBT  OF  THE   CHIEF  SIGNAL  OFFICES.  215 

of  Of  Signal  Strvioe,  United  State  Army,  $c.  — Continued. 


i 

o 

tob 

d™^,. 

.„_* 

"** 

" 

^ 

1 

f 

I 

1 

i 

I 

| 

2.2 

Ll 

Ll 

Ll 

T.I 

SI 

0.6 
0.0 
O.T 

8.7 

0.4 

'/.  ? 

1.2 
8.4 

is 
Lt 

IK 

2.7 

3.2 
1.8 

lii 

8.8 

0.2 

2.6 

4.1 

4.8 

ill 

17.1 

13.  | 

14.' 
18. 
20. 

1 

S.S 

i.: 

3-B 

2.4 

2.0 

• 

Ll 

i; 

2.7 

2.4 
4.fl 
2.1 

3.8 

.'  . 
•!..: 

2,1 

1.1 

ii!-/ 
• 

14.  J 

":■' 

,3.4 

ii; 
11.: 

10. 
IS.: 

tl. 

10. 

11. 

10. 

10. 

ft 

8. 

1 

.2 

11 
0. 

o.; 

Ll 

7.i 
0.4 

an 

i| 

81 
LL! 

7.3 

8,8 
8.1 
7.4 
Ll 

5.9 

8.1 

tl 

0.6 

5.1 

4.5 
3.4 

7. 

2. 

a. 
t. 

2. 

1 

! 

j 

1 

! 

j 

i 

1 

1 

i 

1 

i 

10.  i 
8.4 
It 

1.1 
HI 

1 

It  J 

Si 

10.7 

1! 

0.1 
12.  4 

0.4 

10.1 

lot 

ILI 

0.8, 

0.! 

lis 

ILI 

1L4 
ILI 

UlI 

10.8 

as 

0.1 

2 

14. : 

III 
111 
IB. 
10. 

Ill 
7. 
10. 

10. 

11 
It 

It 
14. 

16.1 

111 

14.1 

iii 

10.3 

"i 

14.1 

14.1 

1B.0 
15.1 

14.4 

.5.1 

At 
5.0 
5.» 
8,4 
8.4 

" 

18.2 
13. » 

i3 
16.0 

llo 
a.; 

3.5 

14.3 
*  • 

7,3 
S.3 
IS.0 

18.  ( 
8.1 

.4.7 

1S.3 

is.i 

111 
10.6 

14.7 

17.2 
15.0 
14.8 
114 

14. 
IL 

a. 

10. 

17. 

4.1 

ii 

8.4 

8.* 
7.7 
8.4 
4.0 

" 

8.1 

s!: 

i! 
S! 

3.) 
5.S 

6.1 

4.0 

5.2 

a.  9 

1 

S.3 

ll 

" 

S.B 
8.0 
4.8 
S.2 

%t 

3.1 

1,4 

2.1 
3.0 

6.1 

4.4 

4.. 
t.1 

T.i 
4.1 

Ll 

Ll 

7.B 
10. 1 

18.1 
11.0 
.1.1 

i: 

10.  t 

.2.1 

'.t.i 
U.I 
ii.i 

.• 

'.%': 

ii 

n'i 

0.1 

12.1 
LL! 

,,. 

11.  B 

ik? 

ILI 

10.5 

Si 

15.5 

17.1 
ill 

it: 

12  0 

It1* 
14. 
15.4 

15.0 
14. 

11 

1! 

.15 

13.0 
13.4 

13.2 
1.5 

'.it 

'", 

II 

ill 

4.7 

" 

12.0 

11-1 
.5.3 

.1.2 

IS.  f 

i4.  a 

ii.  i 
ill 

14' 

IT.i 

11. 

io.» 

13,7 
13. 
10.4 
11. 

0.3 
0.1 
5.7 

Ll 

it 

8.4 
5.1 

it's 

8.8 

0.6 

0.8 

5.8 
0.0 

8.2 

■£a 

3.5 

4.8 
8.1 
4.3 
3.8 
5.0 

t.V 

it 
ii 

4.1 

1.' 

Ll 
5.5 
3.0 

LL1 

IS. 
12. 

L 

9.1 
8.8 
8.8 

8.5 

8.  2 
4.0 

5.: 
5.0 

Ll 

0.8 

10.3 

III  I 

VJ.J 

11.2 

13.0 
10.1 

11.7 

7.6 

7.2 

i.? 

9.1 

its 

12.2 

ILI 
15 

1(1. 

3: 

120. 

2.0 

0.1 

ii 
3.S 

a; 

2.  L 

3.8 

ILI 

ii . 
15.0 

n>: 

13. 

10. 

m. 

B. 

11. 

10. 

B. 

L 

8.0 

Ll 
8.4 

12.7 
15.1 

13.5 
13. ! 

ul 

IM 

'"■ '; 
<l.t 

7.: 

B.1 
0.8 

ii 

7:i 

07 

ft7 
0.0 

»:3 

SI 
4: 

5. 

! 

; 

if. 

11.2 

ft  2 

tit 

2.4 

01 
5.1 

3.2 
1.7 
7.1. 

0.0 

8.8 
T.B 
11.0 

5.0 
0.1 

t:» 

"■'■: 

1! 

i  o 

0.7 

10.0 
U.J 
13.  ■ 

10  7 

171 
13. 

c 

«0. 

0.6 
ftl 

Ll 

1.8 

0.5 
fti 

11 
C.l 
11.8 
111 

13.2 
1.1 

A.- 

■i-i 
Ll 

4.0 

0.; 

5.: 
iti 

14.2 

m 

15.4 

L 

11 

11. 

'?: 

10.6 
12.2 

11.8 

12:8 

212 

13^ 

17.  S 
10.3 
17.  < 
14.1 

12.  K 
13.2 

11.  « 
12.0 
11.0 

7.4 

11  ii 
0.2 
86 
8.7 

0.3 

S.4 
7.8 

8.0 

Lt 

SI 

t: 
ii 

5.; 
s: 

" 

7. 
0. 

,    8. 
3. 

8.2 

S.S 

5.2 
5.4 

Li 

lit 

2.1 
2.5 

L( 

1.4 

2.) 
-  ? 

&{ 

8.6 

0:; 
10:0 

L4 

8.7 

Ll 
L! 

8.' 

LL 
14. 

12. 

1L 

! 

IB. 

10.3 
i-  * 
10.1 

fti 

in.': 

Ll 

10:  1 
ft] 

si: 

11.1 

12-2 
12.  L 

ii; 

11.4 

u\: 

12.1 
15.'. 
14.2 
12.7 

u* 

15.0 
10  i 

15: 1 

12.1 
IL 
11." 

is: 
12. 

IS. 

il 
,,. 

1  * 

1     8. 

118 
13.1 
13  0 
14.5 

18.0 
14.4 

18.1 

22.2 
24.  U 

ULI 

17. i 
10.0 

20.3 

A: 

25.01 
18. 1 

10.  0 

11.8 
13.8 
M   • 
13.1 
18.3 

ml 

7.1 
0.5 
8.8 

5:4 

LS 

i 

i: 

1. 

1* 

ii  t 

117.8    148.3 
117.4    ISO.  1 
124  3    133.3 

10*:  0    140.1 

04.0  141.7 
07.  B    ISO.  8 

B0.41  181.6 

08. 1  123.8 

si.  0  is?:  4 

84.1'  141.4 

88.  01  144^ 
87. 3  14T.0 

8o:»!  154:7 

01.81  130.3 
70.5'   141.0 

76:7:  167.4 
107.  M  148.8 

lor  si  141:2 

1 

104  0  IN.  7 
108.0    160.1 
104.4,  14ft  0 
10&61  140.0 
88.8   151.0 
75.  6    106.4 

119.0  180.4 

119.1  143.  B 

110.1    149.6 
lOLi  170.6 

Oft  4!  175.2 
118.81  170.1 
107.3.  182.7 

118.7  188.7 

132.3,  105.8 

109.8  155.8 
IO4.0!  180.5 
til   .    1"*  ) 

110.5  137.0 

127.6  185.  8 
143  81  151.' 

124. 1,  m:  1 

181.1  148.2 
191.8  in-;.  8 
130.0    186.0 
140.8  143.: 

147.3    146. 
109.2!  114. 

150.2  IBS. 
1  233.8!  10L 

10L7 
108. 8 
107.7 
116.8 
130.9 
128.1 
128.4 
126.6 
122.3 

161.  S 
176.1 
181.9 
140.9 
138.8 

134: 1 

180.1 

130.0 
120,7 
137.3 
145.0 
137.1 
133.2 
108.  S 
113  0 
131.  S 

100.7 
108.3 

111.  a 

100.1 
138.8 

10a:i 
OO.0 
103.4 

108.5 
86.0 

s?:  a 

»0.7 
70.3 

04.7 
81.0 

07.7 
BO.  11 
81.0 
76.8 

72.0 
70.1 

82,4 
07.0 

66.0 
«0.6 

•  1.5 
72.2 

72.0 

78.7 
61.1 

50.5 

48. 
33. 

216  BEPOBT  OF  THE   CHIEF  SIGNAL   OFFICES. 

Average  number  of  char,  fair,  and  cloudy  day*  «t  itaii*** 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


217 


of  the  Signal  Service,  United  States  Army,  £-0.— Continued. 


July. 


6 


10.7 

a7 

16.6 
12.  U 
23.0 
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128.0 
103.1 
125.8 

132,5 
81.7 
74.9 

139.0 

Hi  4 
157.6 


65.9  10&2 
72.8  113.5 

14.0,  ioao 


105.6 
17a  3 
157.0 
174.9 

isai 
ea  0 

55.3 
50.4 

?a  6 

51.6 
85.4 


isai 
18a  2 
24ao 
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APPENDIX    50. 

Directions  from  which  ike  prevailing  wind*  have  been  observed  to  blow  at  stations  on  ike 
Central  Pacific  and  8outhern  Pacific  Railroads  and  connecting  branches  during  each 
month  of  the  year  1884. 

[Copied  from  the  record*  on  file  at  the  office  of  the  chief  engineer  of  the  Central  Pacific  Baflroal] 


Station*. 


Alta,Cal 

Anaheim,  Cal 

Antiooh,Cal 

AptocCal 

Auburn.  Cal 

Battle  Mountain, 

Xev 

Benson,  Ariz , 

Beowawe.  Xer — 
Bishop     Creek, 

Bine  Creek,  Utah.. 
Boca,  Cal .......... 

Borden,  Cal 


I 

4 


Brentwood.  Cal. 
Brighton,  Cal... 

Brown's,  Nov... 

Byron,  Cal 

Cabaton.Cal ... 
Calient©, Cal  ... 
Caliacoga,Cal.. 

Carlin.Nev 

Caaa  Grande,  Aria 

CbiccCal 

Chualar,Cal 

Cisco,  Cal    

Colfax,  Cal 

Colton,Cal 

CorinncITtah .... 
Daggett,  Cal 

Darisvilte,  Cal  ... 

Delano.  Cal 

Delta,  Cal 

Doming,  X.  Mez. . 
Dnnnigan,  Cal. . . . 

Elko,  Nev 

El  Paso,  Tex , 

EmtgrantGap,  Cal 
Farmington,  Cal. . 

Fenner,  Cal 

Fresno  City,  Cal.. 

Gait,  Cal 

Gilroj.Cal   

Golconda,Nev  ... 

Goshen,  Cal 

Halleok,Xev 

Hawthorne,  Not  .. 

Holliater.Cal 

Hot  Springe,  Ker. . 

Humboldt,  Kev 

Indlo,Cal 

lone,  Cal 

Keeler.Cal 

Keene,Cal 


& 
X. 
SB. 

a 


i 


.. 


Kelton,Utah 

Slngabnrg,  Cal. . . . 
Knights  Landing, 

Cal ".. 

Lathrop,Cal 


SW. 

W. 

S. 

ff 

X. 

ac. 

KW. 

N. 

SW. 
KW. 

« 

SB. 
K. 
B. 
S. 
8. 

BW. 
X. 
X. 
X. 
W. 
X. 
8. 

2 

S. 
X. 
X. 
B. 
SE. 
SW. 
SB. 

SE. 

X. 

E. 

8E. 

8. 

(>) 
XW. 
XW. 
NE. 

X. 
SW. 

0) 

SB. 

X. 
SE. 

X. 
SE. 


8E. 

W. 

NW. 

(>) 
8E. 

SW. 
S. 
8. 

(') 

E. 

SW. 

8E. 

W. 

X. 

SW. 

w. 

<!> 

SB. 
W. 
W. 
W. 

X. 
8. 

SW. 
8. 
SB. 
X. 
W. 
K. 
8. 

'« 

X. 
X. 

w. 

B. 

SE. 
W. 
SE. 

SB. 

W. 

SW. 
SE. 
SW. 

4 

SW. 
SW. 
SW. 

<') 

SB. 

8. 
SE. 

X. 
SE. 


5 


S. 

SE. 
W. 

(») 
SE. 

XB. 

W. 

s. 

X. 
SW. 

X. 

SE. 

W. 
8E. 

8W. 

8E. 

« 

W. 

w. 
w. 

s. 
s. 

SW. 

8W. 

W. 

8. 

w. 

8. 
SW. 

« 

8. 
W. 

a 

8. 
SE. 

B. 
8K 

SE. 

SW. 
W. 
SW. 
SW. 

xw. 
xw. 

X. 

X. 

(») 

SW. 

<») 

xw. 

s. 

SB. 


Pi 


8. 

8W.. 
W. 

4) 
E. 


I 


X. 
SE. 


XE. 

wt 
wS 

X. 

8. 

SW. 

I  SB.} 
W. 
SE. 

8W. 

W. 

9. 

W. 

W. 

SW. 

8. 

X. 

SW. 

8W. 

W. 

X. 

w. 

s. 

8W. 

X. 
X. 

s. 
s. 

SE. 
E. 

X. 

SB. 

W. 

E. 

8E. 

SW. 

W. 

XW. 

X. 

X. 

xw. 

SW. 
S. 

xw. 

X. 
X. 

8. 
8E. 


I 


XE. 
SW. 

w. 


& 


8 


SW. 

SW. 

S. 

S. 

8. 

SW. 

XW. 

w. 

8. 

8W. 
XW. 

w. 
w. 
w. 

X. 

8. 

X. 

XB. 

sw. 
w. 

8. 

W. 

W. 

<!> 

& 
w. 

X. 
X. 
8. 
B. 
XW. 
W. 
X. 

xw. 

w. 

xw. 

xw. 

SW. 

xw. 
xw. 

X. 
SW. 

xw. 


£ 


xw. 
w. 

X. 

8. 

w. 


I 


8. 

8W. 
W. 

& 

SW. 

8. 
XE. 

SW. 

xw. 
w. 

8. 

8W. 
W. 

« 

w. 
w. 

X. 

8. 

X. 
8W. 
SW. 
8W. 

S. 

W. 

8. 

S. 

« 

8. 
W. 

& 

XW. 

w. 
xw. 

w. 

w. 

(») 
xw. 

BW. 

xw. 
xw. 

XB. 

X. 

xw. 

8W. 

X. 

xw. 

X. 

X. 

8. 
W. 


t 


s. 

SW. 

w. 
xw. 

E. 

SW. 
W. 

X. 

w. 

XE. 

8. 

XW. 

W. 

8. 

8E. 
W. 

& 

W. 
W. 

w. 

8. 
X. 
8W. 
8W. 
8W. 
8. 
W. 
W. 
SE. 

« 

SE. 
W. 

& 

XW. 

w. 

xw. 

w. 
w. 

SW. 

xw. 

SW. 

xw. 

xw. 

X. 
8W. 

XE. 

SW. 

X. 

(>) 

w. 

<») 

SE. 
W. 


+9 

1 


s. 

SW. 

w. 

X. 
E. 

s. 
w. 

X. 

s. 

X. 
BW. 

XW. 

w. 

8W. 

SW. 

W. 
W. 
W. 

w. 
w. 
w. 

8. 
X. 
E. 

SW. 
W. 
X. 

w. 

s. 

SE. 

w. 

SE. 

X. 

s. 

E. 

XW. 

(!> 
(») 

xw. 

w. 

w. 

xw. 

8. 
XW. 
XW. 

w. 

(») 

XE. 

sw. 

X. 

xw. 

s. 

X. 

(M 
(>) 


I 
! 

1 


8. 
SW. 

A. 

E. 

8. 

W. 

8E. 

.X 

X. 

SW. 

XW. 

w. 

X. 

w. 
w. 
w. 
w. 
w. 

8. 

8. 

X. 
BW. 
SW. 
8W. 

X. 
) 


c 


SE. 

sC. 

X. 

X. 

(') 

SE. 
XW. 

SB. 
XW. 

W. 

W. 
W. 

XW. 

(»> 

X. 

xw. 

BW. 

X. 

XE. 

BW. 

X. 

XW. 

X. 
X. 

SB. 
XW. 


I 


8. 
SW. 

W. 
XE. 

8. 

SW. 

w. 

8. 

t. 

w. 

xw. 

w. 

X. 

w. 

w. 
w. 
w. 
w. 
w. 

SW. 

8. 

X. 
8W. 
8W. 
SW. 

X. 


8. 
B. 
X. 
B. 

X.  • 

w. 
w. 

B. 
XW. 

xw. 
x. 

E. 

SW. 
XW. 
XW. 
NW. 

8. 

XB. 

SW. 

X. 

8B. 

X. 

w. 


£ 
%< 


I 


X. 

SW. 

w. 

XE. 

E. 

SE. 

E. 
8. 

S. 
X. 
W. 

SW. 

w. 

X. 

(») 

w. 

E. 
W. 
W. 

X. 

w. 

X. 
X. 

8W. 

8W. 

X. 

X. 


w. 

SE. 
XW. 

E. 

X. 

X. 

X. 

B. 
XW. 


8B. 

J  W. 

*xw. 

8. 
E- 

BW. 
XW. 
XW. 
XE. 

(«) 

w. 

8W. 

X. 

_8. 

8. 
X. 

(>) 

w. 


& 

s. 

SB. 

SW. 

w. 

•••••• 

XE. 

8. 

SE. 

W. 

SW. 

W. 

8. 

s. 

X. 

•a 

n 
a 


SW. 

SW. 


w. 

SB. 
SW. 


W. 
W. 
8W. 
W. 
W. 

8. 

X. 
8W. 

8. 

SW. 

N. 


X. 
X. 

w. 
w. 


8W. 
XW. 

w. 


W. 

w. 

w. 

w. 

s. 

ir 

SW. 
SW. 
SW. 

5. 


W. 

s. 

5. 


xw. 


SI 


s. 

J8B. 

8. 
KW. 

BW.! 

8W.  

SB.  !KW 

8W.  

X 


I.. 


X.    ' 

Jxw..}  • 

8.    I 

8.    ■ 


B.     . 

1    &    I 


*  Xoreootd. 


1  Obaerrationa  dlaoonUnned. 
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LemoomCal 

LI  vennore,  Cal  . . . 
LonUbora.N.  M« 
Lm  An*eles,  Cal. 
Mammoth    Tank 

NW 
E. 
BE. 
NW 

HE. 

sw. 

5. 
NW. 
N. 
B, 

SE. 

nw! 

NE. 

BE. 

SW. 

W. 

E 
BE. 

S. 
NE. 
NE. 

V. 

<■> 

E 
SE. 
N. 

S. 

s! 
NW. 

K. 
NE 

8. 

N. 
8K. 

N. 
HE. 
NE 

sw. 

X. 

K.' 

SE. 
NW. 

S. 

SW. 

SW. 
3. 
SW. 
SE. 

sw. 

N. 
N. 

8. 
NE. 

N. 
NE. 

NW 

SW. 

W. 
W. 

S. 
NW. 

N. 

S. 
NW. 
NW. 
SE. 

S. 

NE. 

N. 
SW. 

E.' 
W. 

S. 
NI 
NE 

N. 

I1) 

SE. 
N. 

$'. 

E.  ' 
NE. 

8. 

SW. 

B. 
SE. 
SB. 
BW. 

N. 

w. 

N. 

NW. 

S- 

w. 

w." 

N. 
S. 
N. 

w. 
w. 

SE. 
N. 
NE 

S. 

SE. 
SE. 

8W. 

w. 
sw. 

8. 
NW. 

S. 

S. 
SW. 

NW. 
SE. 

N. 

ev. 

N. 

EAW 

w. 
s. 

MB. 

N. 

SE 
S. 

_»!_ 

W  " 
NE. 
NW. 

N. 
SE. 
S. 

SW. 
8W. 

W. 
N. 

NW. 

nw! 

8W. 

S. 
SW. 

E. 
SW. 

S. 

w. 

SW. 

s.* 

8. 

SW. 
N. 

w. 

SW. 
SW. 

w. 
sw. 
s. 

NW. 

s. 

s. 

SE 

NW. 

BE.' 

8. 

N. 

K. 
W. 

8. 
NE. 

SW. 

BE. 

8. 

S. 

8. 
NW. 
NW. 

W. 

N. 
NW. 

SE. 

SW. 
8W. 

SW. 

S. 
NW. 
NW. 

s. 

s. 

SW. 

SE. 
8. 

S. 

8." 
W. 

H. 

8. 
SW. 
N. 
W. 

sw 

SW. 

w. 

SW. 
3&N 

nw. 

N. 
NW. 

SE. 
NW. 

SK.' 

s. 

BW. 
V. 
X. 

E. 
W. 

8W. 
NE. 

s. 

SW. 

SE. 
S. 
W. 

NW. 
NW. 

8. 
NW. 
S. 

sw. 

BW. 
8W. 

NW. 
NW. 
W. 

S. 

s. 

NW. 

N. 
N. 

W. 

S. 
8. 
8 IV. 

NW. 

EE. 

NK. 
R 

SW. 

s. 

NW. 

NW 
KB 

NW 
SW. 
SE. 
SE 

s. 

8W. 
8. 

W. 

w. 

S. 
BW. 

8. 

SW. 

SE. 
S. 

s. 

NW. 
NW. 

S. 
NW. 

N. 
SW. 

N. 
NW. 

sw! 

N. 

w. 

8. 
NW. 
NW. 

w. 

SW. 

SE. 
NW. 
N. 

sw. 
w. 

8! 

SE. 

NE 
E. 

SW 

8. 
NW 

N. 

N. 

8E. 
NW, 
NW. 

E. 
SE. 

8. 
SE. 

BW. 
SW. 

w! 
w. 

S. 

sw. 
sw. 

BE. 
S. 

NW. 
NW 

W. 

N. 
NW. 

N. 
SW. 

w. 
w. 
sw. 
sw. 
w. 
w. 

8. 

jiw! 
w. 

sw. 

SE. 
NW. 

w'. 
w. 

E. 

s* 
sw. 

BE. 

SE 

8W. 

E. 
SW. 

8. 
NW. 

N. 

SE. 
NW. 

SE. 
SB. 

S. 
N. 

SW. 

SW. 

w. 

8.' 
S. 

8. 
(') 

SE. 

BE. 
NW. 

# 

5E- 

NW. 

SW. 

s. 

sw. 
sw. 

w! 

s. 

NW. 
NW 

sw. 

SE.' 
N.  ' 
SW. 
E. 

s! 
sw. 

SE 

NE. 

B. 

SW. 

s. 

NW 
N. 
N. 

NW. 
(') 
BE. 
ME. 

N. 

sw. 

S. 
8. 
E. 
W. 

s. 

8. 
SW. 

P) 

s. 
s. 

sw. 

NW. 

NW. 
EAW 

N. 
NW. 

N. 

(') 

S. 

W 

BW.' 
S. 

NW. 

NW. 

w. 

w. 

SE. 
NW. 
N. 
8. 
W. 

w. 

s. 
w. 
sw. 

N. 

NW. 

W. 

NW. 

E. 

S.  ' 

N. 

S. 
NW. 
NW. 

S. 

(*) 

8. 
N. 
SW. 

W. 

E.  ' 

$ 

BW. 
N. 

N. 

SE. 
8. 
8. 

A. 

E. 

N. 
NW. 

N. 
SW. 
W. 
W. 

sw. 
sw. 
w. 
sw. 

N. 
NW. 

w. 

SE. 
NW. 
N. 

E.' 
N. 

8. 
SW, 

A 

NW. 

w 

E 

sw. 
s. 

NW. 

N. 
S. 

SE. 

S. 

NW. 

SE. 

sw 

E. 
N. 

S. 
NW. 

8. 
8. 

SE. 

SE. 

llarioona.  Aril... 
UiniiiB.  Cal ... . 
atarvaelHe,  Cal    . 
Menlo  Park,  Cal . 

Merced,  Cal 

Hodeato,  Cal 
Hojave,  Cal. 
Monterey.  Cal  ... 

SW. 

B. 

N. 

NW. 

NewhalL  Cal 

SE. 

N. 
BW. 
W. 
SE. 
E. 
W. 

s. 

& 

s. 

N. 

SE. 

N. 
W. 
N. 
NW. 

NW. 

N.' 
NW. 
N. 

BE. 
W. 

SW. 

w.' 

N. 

NW. 
H. 

NW. 

SE. 
8E. 

E. 

E. 

B. 

S. 
NE 

B. 
SE. 

SE. 

N. 
8W. 

SB.' 

E. 

E. 

8. 

SW. 
NE. 

N. 

,. 

8E. 

s! 

N. 

NW. 

S. 

w. 

B. 

S. 

N. 

W. 
NW. 

N. 

SE. 

W. 
SW. 

8. 
SW. 

N. 
NE 
NW. 

W. 

N. 
SE. 
S. 
S. 

W.' 
8. 
N. 

sw. 

N. 

(') 

BE. 

Oakland.  Cal 

Orlud,  Cal 

P»J«ri,Cal"~~"! 
Falleade,  V«r.,„ 

P«talnuia,Cal!!" 

Promontory.  Titan 
R.  retina,  Cal 
BedBloff,  Cal.... 
Bedding,  Cal 

Recklin.  Cal 
Sacramento,  Cal. . . 

Saline.,  Cal 

8aa  Fernanda,  Cal 
Ban  Joe*.  Cal.... 
Inn  Hates,  Cal  ... 
Ban  Simon.  Aril  -  -  - 
into  Crna.  Cat... 
Soled  ad.  Cal 

Sooth  Yalltjo,  Cal. 

Sped™,  Cal 

SlockKn.  Cal 

Soieon.  Cal. 

Summit,  Cal 

Sumner.  Cal 

Te™.™,  Ner 

Tehama.  Cal 

Tefaicblna.  Cal  .... 

Trnni.it,  Cal 

Terrace,  Utah 

Tract, Cat 

Truck™.  CaJ 

Tsceon,  Arti 

Toltre.Cal 

Tarlnek.Cnl 

Wade  worth.  Ncv.. 

W*iu.  Not 

Wlllcoi,  Aril 

William*.  Cal... 

Willow.  Cal 

Wlanemucoa.  NaT 
Woodland.  Cal.... 

8. 

N. 
8W. 

W. 

BW. 
N.AS. 

BW. 
S.E. 
8. 
5. 

W." 

N. 
NW. 

SW. 

sw. 

N. 

NW.' 
NW. 

WAS 

w. 

BE. 
NW, 

N. 
W. 

sw. 
w. 

8. 

a. 

8W. 
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APPENDIX    51. 

Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  stations  of  (kt 
Signal  Service,  United  States  Army,  during  each  month  of  the  year.  (Computed  from  (he 
commencement  of  observations  at  each  to  and  including  December,  1884.) 


Stations. 


New  England : 

Eastport,  Me 

Portland,  Me 

ML  Washington, N.H 


1 
1 


Boston.  Mom 


Block  Island,  R. I... 

New  Haven,  Conn . . . 

New  London.  Conn . . 
Middle  Atlantic  States : 

Albany,  NY 

New  fork  Citv    

Philadelphia,  Pa  ... . 

Atlantic  City,  N.J 

liarnegnt  City.  N.J. 

Capo  May,  N.  J 

Sandy  Hook.  N.  J 

Dt  L  Breakwater, Del. 

Baltimore,  Md 

Washington  City   .. 

Cape  Henry,  Va 

Chlncoteague,  Va 

Lynchburg,  Va 

Norfolk,  Va    

Sonth  Atlantic  States : 

Charlotte,  N.  C 

Hatteras.  N.C 

Kitty  Hawk, N.C.... 
Macon.  Fort.  N.  C . . . 

Smith ville,  N.  C 

Wilmington,  N.C... 

Charleston,  S.  C 

Augusta,  6a 

Savannah,  6a    

Jacksonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 


Key  West,  Fla 

Sanford.  Fla 

Eastern  Golf  States: 

Atlanta,  Ca    

Pens*  cola.  Fla 

Mobile,  Ala 

Montgomery.  Ala  . . 

V  icksburg,  Miss .... 

New  Orleans,  La. . .. 
Western  Gulf  States : 

Shreveport,  La 

Fort  Smith,  Ark.... 

Little  Rock.  Ark... 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley : 

Brownsville,  Tex  . . . 

Rio  Grande  City,  Tex 
Ohio  Valley  and  Tonnes- 


Chattanooga,  Tenn . . 

Knoxville,  Tenn 

Memphis,  Tenn 


NW. 

NW. 
NVV. 

NW. 

N. 

NW. 
NW. 

8. 

W. 
NW. 
NW. 
NW. 
NW. 

W. 
NW. 
NW. 
NW. 
NW. 
NW. 
8W. 

N. 

<NE> 

tewj 

SW. 
NB. 
SW. 
N. 
SW. 
8W. 
NW. 
NW. 
NE. 

NE. 

NE. 
NW. 

NW. 
N. 

N. 
NW. 

N. 
N. 

s. 

B. 
NW. 

N. 
N. 
8. 

N. 
SB. 


NE. 
SW. 
NW. 


I 


NW. 
NW. 
NW. 

NW. 

NW. 
NW. 
NW. 

NW. 

NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
N. 

NW. 
NW. 
NE. 

SW. 

NE. 
NE. 
SW. 
N. 
SW. 
SW. 
NW. 
NW. 
NE. 

NE. 

B. 
SB. 

NW. 

SB. 

N. 
NW. 

SB. 

SB. 

8. 
E. 
NW. 
8E. 
8. 
S. 

8. 
SB. 


S. 

8W. 
NW. 


3 

Pi 


NW.      8. 
NW.  1  NW. 

NW.   NW. 

NW.  1  NW. 

NW.  SW. 
NW.  NW. 
NW.   NW. 


NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
N. 

SW. 

NE. 
NE. 
SW. 
SW. 
SW. 
SW. 
NW. 
8. 
SW. 

E. 
SW. 

NW. 
S. 

s. 

NW. 

s. 

SB. 

S. 

E. 

NW. 

AE. 

SB. 

8. 

SE. 
8B. 


NW. 
SW. 
SB. 
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Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  stations  of  the 

Signal  Service,  United  States  Army,  fe. — Continued. 


Ohio  Valley  and  Tennes- 
see—Continued: 

Nashville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind 

Olnntmiati,  Ohio 

Colombo*,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

Bonalo.N.Y 


0»we*o,N.Y 

Rochester,  N.Y.... 

Site,  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio.... 

Toledo,  Ohio 


Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich. 

Mackinaw  City,  Mich 

Maranelte,  Mich 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee,  Wis 

Dolnth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn.... 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa . . . 

Daboaue,  Iowa 

Eeoknk,  Iowa 

Cairo,  111 

Springfield,  111 

Saint  Lords,  Mo 

Missouri  Valley : 

LesTea  worth,  Kans. . 

Omaha,  Nebr 

Bennett,  Fort,  Dak . . 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorbead,  Minn 

Saint  Vincent,  Minn. 

Bismarck,  Dak. 

Bnford,  Fort,  Dak... 
Northern  Slope: 

Aasrnabmne,     Fort, 
Mont 

Benton,  Fort,  Mont.. 

Caster,  Fort,  Mont .. 

Helena,  Mont 

Mafdnnis.Fort  Mont. 

Poplar  River,  Mont. . 

Shaw,  Fort,  Mont... 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr.. 
Middle  Slope: 

Denver.  Colo 

Pike's  Peak,  Colo.... 

West  Las  Animas, 
Colo .T7I. 

Dodge Cltr,  Kans... 

EDIots.  Fort, Tex.... 
Southern  Slope: 

Sill,  Fort!,  Ind.  T.... 

Concho.  Fort,  Tex. .. 

Davis.  Fort,  Tex  .... 

Stockton,  Foci, Tex.. 


NW. 

8W. 

W. 

SW. 

8. 

W. 

SW. 
5  SB. 

W. 
SW. 
SW. 
SW. 

SW. 

SW. 

w. 

NW. 
W. 

w. 
w. 
s. 

SW. 
NW. 
SW. 

NW. 

a 

NW. 

N. 

NW. 
NW. 

S. 

8 

8. 

S. 
NW. 
NW. 
NW. 
NW. 

N. 
NW. 
NW. 
NW. 


SW. 
W. 
SE. 
SW. 
W. 
NW. 
SW. 

SW. 

w. 

NW. 

S. 
SW. 

w. 

N. 
N. 

N. 

SW. 
SW. 
8W. 


NW. 

8. 
NW. 
NW. 

W. 

NW. 

SW. 

8.  } 
NWj 
W. 
W. 
W. 
SW. 

SW. 

W. 

W. 

N. 

W. 

W. 

NW. 

s. 
s\v. 

NW. 

NE. 

SE. 

S. 
NW. 
NW. 
NW. 
NW. 

S. 
NW. 
NW. 

S. 

N. 
NW. 
NW. 
NW. 

N. 
NW. 
NW. 

W. 


SW.    SW 


SW. 
SW. 
SW. 
W. 
NW. 
SW. 

SW. 

W. 
NW. 

s. 
w. 

w. 

N. 

s. 

N. 

S. 

SW. 
8W. 


NW. 

W. 

NW. 

NW. 

|nw| 

NW. 

SW. 
NW. 

W. 

W. 

w. 

SW. 

w. 

NW. 

NW. 

X. 

NW. 

NW. 
NW. 

N. 
NW. 
NW. 

NE. 

NW. 

N. 
NW. 

N. 
NW. 
NW. 

8. 
NW. 
NW. 

N. 

N. 

NW. 
NW. 
NW. 

N. 

NW. 
NW. 
NW. 


W. 
SE. 
SW. 
W. 
NW. 
W. 

SW. 

NW. 
NW. 

S. 
8W. 


N. 
NE. 

N. 

8. 
SW. 
SW. 


-4 


NW. 

S. 
NW. 
NW. 

W. 

NW. 

SW. 

W. 

W. 
NE. 
NE. 
SW. 

w. 

NE. 

NW. 

N. 
NW. 

E. 
NW. 

N. 

N. 
NE. 
NE. 

NW. 

N. 
NW. 

N. 

NW. 
NE. 

S. 

S. 

S. 

S. 

N. 

SE. 
NW. 
NW. 

N. 
NW. 
NW. 

E. 


i 


S. 

8. 

8E. 

SE. 

S. 

NW. 

SW. 

W. 

W. 
W. 

SE. 
8W. 

$NEj 

SW. 


SW. 

NE. 

NW. 

SW. 

W. 

SW. 

W. 

NE. 

NW. 
NW. 

S. 
SW. 

w. 

N. 
8. 

8. 

S. 
SW. 
SE. 


I 


W. 

8. 

8W. 
SE. 

SW. 

NW. 

SW. 

w. 

w. 

s. 

SE. 
SW. 

SW. 

8W. 


8W. 
W. 

SE. 
SW. 

w. 

SE. 

W. 

5NE. 

isw. 

NW. 
SE. 

S. 
SW. 

E. 

s. 

8E. 

8. 

8. 

SW. 

SE. 


NW. 

SE. 

S. 

S. 

SW. 

SW. 

w. 

W. 

NW. 

NW. 

NE. 

8. 

N. 

SW. 

NE. 

SW. 

NE. 

NE. 

SE. 

SE. 

S. 

S. 

E 

SW. 

SW. 

s. 

SE. 

SE. 

S. 

S. 

S. 

S 

S. 

8. 

8. 

8. 

8. 

8. 

SE. 

8. 

8E. 

SE. 

SE. 

SE. 

SE. 

SE. 

N. 

S. 

NW. 

8. 

NW. 

NW. 

E. 

E. 

SW. 

w. 

NW. 
SW. 
SW. 
SW. 

w. 

tew. 

NW. 

SE. 

S. 
SW. 

E. 
S. 
8. 

8. 

8. 
SW. 
SE. 


W. 
SW. 
SW. 
8W. 

8. 

NW. 

8W. 

W. 

W. 
W. 

N. 
SW. 

SW. 

SW. 

NW. 

s. 

SW. 

w. 

NW. 

8. 

SW. 
SW. 
JUL 

SE. 

8. 

SW. 
SW. 

8. 
SW. 

8. 

8. 

8. 

R. 

8. 
8E. 
SE. 
SE. 

S. 
NW. 
NW. 

E. 


SW. 
SW. 
SE. 
SW. 
SW. 
NW. 
W. 

SW. 

s. 

SE. 

s. 

SW. 
E. 

s. 

SB. 

SB. 

8. 

E. 
SE. 


I 
3 


NW. 

N. 
N. 
NE. 


l! 


SW. 

s. 

SW. 

s. 

SB. 
SW. 

SW. 

SW. 

NW. 

s. 

8W. 
NW. 
NW. 
NE. 

NE. 
SW. 

NE. 

SE. 

S. 

SW. 
SW. 

8. 

S. 

8. 

8. 

S. 

S. 

8. 
SE. 
SE. 
SE. 

8E. 

NW. 

NW. 

B. 


SW. 
W. 
SE. 
SW. 
NW. 
SB. 
W. 

NE. 

NW. 

SE. 

S. 
SW. 

E. 

S. 
8E. 

SB. 

S. 

B. 

SB. 


| 


NW.  SB. 
S.        8. 
8.        8. 

8E.  SB. 

8.        8. 

NW.  NW. 

8W.  SW. 

8.        8. 

SW.  SW. 

8.        8. 

SB.  SE. 

8W.  8W. 

8.  SW. 

SW.  SW. 

NW.  NW. 

S.  8. 

8.  8. 

E.  NW. 

W.  W. 

S.  8. 

BW.  SW. 

SW.  SW. 

NE.  NE. 

SE.  SE. 

S.  S. 

SW.  SW. 

SW.  S. 

8.  NW. 

S.  8. 

8.  8. 

8.  8. 

8.  8. 

8.  8. 

8.  S. 

SE.  SB. 

SB.  8E. 

NW.  NW. 

8.  SB. 

NW.  NW. 

NW.  NW. 

W.  W. 


8W.  SW. 

SW.  SW. 

N.  N. 

SW.  8W. 

NW.  NW. 

W.  W. 

W.  W. 

NE.     NE. 

NW.    NW. 
SE.    NW. 


I 


I 


8. 
SW. 

s. 

K. 
8. 

8. 

8. 

NE. 
SB. 


S. 
SW. 

NE. 

S. 

8B. 

8. 
8. 

SW. 
8. 


NW. 

8. 

8 

SE. 

8. 

W. 

W. 

8. 

W. 
8. 

SW. 
SW. 

SW. 

W. 

W. 
W. 
W. 
NW. 
W. 

s. 

8W. 
NW. 
SW. 

NW. 

8. 
NW. 
NW. 
NW. 
NW. 

S. 

S. 

B. 

S. 
NW. 
NW. 
NW. 
NW. 

8. 
NW. 
NW. 

W. 


8W. 

SW. 

SB. 

8W. 

W. 

W. 

W. 

SW. 

NW. 
NW. 

S. 
W. 

NW. 

N. 
NW. 

N. 
8. 

SW. 
8W. 


NW. 

W. 

W. 

NW. 

W. 

W. 

W. 

8. 

W. 
SW. 

SW. 
SW. 

SW. 

SW. 

w. 
w. 
w. 

NW. 

w. 

SW. 
SW. 

w. 

SW. 
NW. 

s. 

NW. 
NW. 
NW. 
NW. 

8. 

8. 

8. 

8. 
NW. 


W. 
NW. 

N. 

NW. 
NW. 

W. 


8W. 

8W. 

N. 

SW. 

w. 

NW. 

SW. 

NE. 

NW. 
NW. 

8. 
W. 

W. 
N. 
N. 

N. 
8W. 
SW. 
8W. 


222 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICES. 


Directum  from  which  the  prevailing  winds  have  been  observed  to  blow  at  stations  of  tk 

Signal  Service^  United  States  Army,  fc. — Continued. 


Stations. 


Southern  Plateau: 

Santa  Fe.N.Mex.... 

El  Paso,  Tex 

Apache.  Port,  Aria.. 

Grant,  Fort,  Ariz — 

Prescott,  Ariz 

Thoma*.  Gamp,  Ariz. 

Yuma,  Ariz 

Middle  Plateau: 

Winnemueca,  Nev... 

Salt  Lake  City,  Utah. 
Northern  Plateau 

Boise  City, Idaho.... 

Lewiston,  Idaho 

Dayton,  Wash 


I 


Spokane  Palls,  Wash . 

North  Pacific  Coast: 
Canby,  Fort, Wash.. 


Olympia,  Wash, 


Tatoosh  Island,  Wash 

Portland,  Ores 

Roseburg,  Oreg 

Middle  Pacific  Coast: 

Cape  Mendocino,  Cal. 

Red  Bluff,  Cal 

Sacramento,  Cal 

San  Francisco,  Cal... 
South  Paciflo  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stations: 

Saint  Michael's,  Fort, 
Alaska 

Sitka,  Alaska 

TJnalashka, 
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APPE  NDIX    53 


DESCRIPTION  OF  DISTRICTS  FOR  WHICH  INDICATIONS  ARE  PUBLISHED. 

Eastern  Gulf  States. — Mississippi,  Alabama,  western  Georgia,  northwestern  Florida, 
and  the  portion  of  Louisiana  lying  east  of  the  Mississippi  rivor. 

Extreme  Northwest. — A  belt  of  country  about  170  miles  broad,  extending  from  Duluth, 
Minn.,  to  Fort  Buibrd,  Dak. 

Lower  Lakes. — A  belt  of  country  about  80  miles  wide  extending  from  Lake  Cham- 
plain  to  the  Indiana  state  line,  including  the  region  south  of  and  adjacent  to  Lakes 
Erie  and  Ontario,  and  southeastern  Michigan. 

Middle  Atlantic  States. — New  Jersey,  Delaware,  the  District  of  Columbia,  and  the 
portions  of  New  York,  Pennsylvania,  Virginia,  and  Maryland  lying  east  of  the  AUegha- 
nies. 

Middle  Pacific  Region. — That  portion  of  California  west  of  the  Sierra  Nevadas  and 
north  of  the  thirty-seventh  parallel  of  latitude. 

Middle  Plateau. — Western  Colorado  and  those  portions  of  Nevada  and  Utah  lying 
north  of  the  thirty-seventh  parallel  of  latitude ;  the  southwest  corner  of  Wyoming  and 
the  portion  of  California  lying  east  of  the  Sierra  Nevadas  and  north  of  the  thirty-sev- 
enth parallel  of  latitude. 

Middle  Slope. — Eastern  Colorado,  southwestern  Nebraska,  western  Kansas,  northwest- 
ern portion  of  the  Indian  Territory,  a  portion  of  northern  Texas,  and  also  of  northeast- 
ern New  Mexico. 

Missouri  Valley. — A  belt  of  country  200  miles  broad,  extending  southeast  from  the 
forty-sixth  parallel  of  latitude  to  the  Arkansas  state  line. 

New  England  States. — Maine,  New  Hampshire,  Vermont,  Massachusetts,  Connecticut, 
and  Rhode  Island. 

Northern  Slope.  — The  portions  of  Montana  and  Wyoming  lying  eastof  the  Rocky  Mount- 
ains, southwestern  Dakota,  and  northwestern  Nebraska. 

North  Pacific  Region. — The  portions  of  Oregon  and  Washington  Territory  lying  west 
of  the  Cascade  range. 

Northern  Plateau, — A  portion  of  western  Wyoming,  western  Montana,  Idaho,  and  the 
portions  of  Oregon  and  Washington  Territory  lying  east  of  the  Cascade  range. 

Ohio  Valley  and  Tennessee. — The  belt  of  country,  about  350  miles  broad,  including 
Tennessee,  Kentucky,  southeastern  Illinois,  southern  Indiana,  and  Ohio,  southwestern 
Pennsylvania,  and  West  Virginia. 

Rio  Grande  Valley. — That  portion  of  southwestern  Texas  between  the  Bio  Grande  and 
Rio  Colorado  rivers  below  the  junction  of  the  Rio  Pecos  with  the  Rio  Grande. 

South  Atlantic  States. — North  and  South  Carolina;  the  portion  of  Georgia  east  of  the 
eighty-fourth  meridian,  and  northeastern  Florida. 

Southern  Slope. — Southeastern  New  Mexico,  central  and  western  Texas. 

South  Pacific  Region. — Tne  portion  of  California  west  of  the  Sierra  Nevadas  and  sooth 
of  the  thirty-seventh  parallel  of  latitude. 

Southern  Plateau. — Western  New  Mexico,  Arizona,  and  southeastern  California. 

Upper  Lakes. — Lakes  Huron,  Michigan,  and  Superior  with  adjacent  territory. 

Upper  Mississippi  Valley. — The  belt  of  country,  about  250  miles  broad,  between  Su- 
perior, Wis.,  and  Breckenridge,  Minn.,  on  the  north,  and  the  Arkansas  state  line  on  the 
south. 

Western  Gulf  Stales. — Arkansas,  the  portion  of  Louisiana  west  of  the  Mississippi  rirer, 
the  southeastern  portion  of  Indian  Territory,  and  eastern  Texas. 
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APPENDIX    54 


REPORT  ON  THE  DISPLAY  OF  COLD- WAVE  SIGNALS. 

Signal  Office,  Wab  Department, 

Washington  City,  June  30,  1885. 

Sib:  I  have  the  honor  to  submit  my  report  upon  the  work  performed  in  connection 
with  the  predictions  of  cold  waves  and  the  display  of  the  cold- wave  signal  for  the  year 
ending  June  30,  1885,  prefacing  the  report  with  a  brief  history  of  this  recent  though  im- 
portant branch  of  Signal-Service  work. 

There  is  scarcely  an  industry  which  is  not  more  or  less  affected  by  a  sudden  and 
marked  fell  in  temperature;  and  especially  is  this  true  of  agriculture,  stock-farming, 
cotton-planting,  and  fruit-shipping.  Dealers  in  perishable  goods,  packed  meats,  and 
many  others  are  also  unfavorably  affected  by  unexpected  changes  in  temperature. 

This  service  has  long  appreciated  the  value  of  such  information,  but  it  was  not  until 
late  in  1883  that  it  was  possible  to  inaugurate  the  work  of  giving  warnings  of  the  ap- 
proach of  cold  waves  from  twenty-four  to  forty-eight  hours  in  advance  of  their  appear- 


The  plan  adopted  and  now  in  successful  operation  is  as  follows: 

Whenever  it  is  anticipated  that  the  temperature  will  fall  suddenly  from  15°  to  30°,  or 
more,  in  any  section  of  the  United  States,  the  observers  in  charge  of  Signal-Service  sta- 
tions in  that  section  are  directed,  by  telegraph,  from  twenty-four  to  forty-eight  hours  in 
advance,  to  hoist  the  cold-wave  signal  at  their  stations.  The  telegrams  give  the  number 
of  degrees  that  the  temperature  is  expected  to  fall,  and,  immediately  on  their  receipt, 
the  observers  at  the  stations  selected,  display  the  cold- wave  flag  from  a  high  staff  erected 
either  on  the  office  building,  or  at  some  prominent  point  in  the  city  where  the  signal  is 
conspicuous  and  readily  seen  by  the  public.  The  cold- wave  signal  is  a  white  flag,  6  or  8 
feet  square,  with  a  black  center  about  2  feet  square.  The  signal  is  low- 
ered upon  receipt  of  orders  from  this  office,  when  it  is  believed  the 
temperature  has  reached  the  minimum.  At  stations  other  than  Signal- 
Service  stations  the  signal  is  lowered  twenty-four  hours  after  the 
order  to  hoist  is  received. 

By  sending  out  the  warnings  in  this  manner,  all  persons  whose 
business  is  liable  to  be  affected  by  cold  weather,  or  sudden  changes 
in  temperature,  are  enabled  to  take  the  precautions  necessary  by  being 
informed  in  ample  time  of  the  approach  of  cold  waves. 

The  system  of  warnings  thus  inaugurated  met  with  immediate 
favor  throughout  the  entire  country,  and  the  press  in  most  emphatic 
terms  indorsed  the  efforts  made  by  the  service.  All  branches  of  agri- 
culture, the  railroad  companies,  extensive  fruit  dealers,  cotton- 
planters,  manufacturers,  and  others  expressed  the  greatest  satisfaction  ^0id.w-vc  i^aL 
with  the  system,  and  in  many  instances  individuals  have  expended  con-  *         signal 

■iderable  money  in  order  to  obtain  additional  information  by  telegraph,  in  the  purchase 
of  flags,  and  in  the  erection  of  flag-staffs  in  towns  adjacent  to  Signal-Service  stations. 

The  railroad  and  telephone  companies  have,  almost  without  exception,  co-operated 
with  the  service  in  disseminating  the  information  by  telegraph  and  telephone  to  the  cities 
and  stations  on  their  lines.  This  is  done  without  any  expense  whatever  to  the  Govern- 
ment, the  cold-wave  messages  sent  from  this  office  to  the  various  Signal  Service  stations 
being  duplicated  at  those  places  and  sent  by  the  observers  to  the  managers  of  the  rail- 
road and  telephone  lines  for  transmission. 

All  means  available  are  used  by  the  service  in  giving  publicity  to  the  cold- wave  warn- 
ings, in  order  that  the  greatest  benefit  possible  may  result  from  each  forecast 

The  warning  is  published  in  the  Farmers'  Bulletin,  in  bold  type,  and  thousands  of 
fanners  are  thus  informed  of  the  coming  fall  in  temperature. 

A  large  number  of  circulars  have  been  prepared  and  forwarded  to  the  postmasters  who 
receive  the  information  through  the  Farmers'  Bulletin,  giving  the  cost  of  cold- wave 
flags  and  soliciting  their  co-operation  in  displaying  the  signal  at  their  post-offices  when- 
ever the  warning  is  published. 
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Any  one  not  in  the  vicinity  of  a  Signal  Service  station  can  obtain  the  w&rningt  by 
paying  the  cost  of  telegraphing. 

During  the  present  year  this  system  has  been  greatly  improved  and  extended.  The 
number  of  stations  displaying  the  signal  has  been  increased  and  additional  facilities  em- 
ployed for  disseminating  the  warnings. 

Owing  to  the  very  limited  appropriations  made  for  the  Signal  Service,  this  office  has 
been  able  to  famish  flags  only  to  regular  stations  of  the  service  and  to  pay  the  cost  of 
telegraphing  the  reports.  An  annual  appropriation  of  a  few  thousand  dollars  would 
enable  the  system  of  cold- wave  warnings  to  be  extended  over  the  greater  part  of  the 
United  States,  to  the  benefit  of  thousands  who  cannot  under  existing  conditions  be 
brought  within  the  scope  of  its  usefulness. 

The  following  are  the  instructions  governing  observers  in  displaying  the  cold-wave 
signal: 

The  signal  is  hoisted  upon  the  receipt  of  a  message  from  this  office  to  "  hoist  cold- 
wave  signal; "  and  lowered  upon  the  receipt  of  the  message  "  cold-wave  signal  down.1' 

The  receipt  of  orders  to  hoist  or  lower  cold- wave  signals  is  acknowledged  by  telegraph 
thus:  "Hoist  cold- wave  signal  received  10  a.  m. ;  cold- wave  signal  down  received  7  p. 
m."  A  report  by  letter  is  made  after  each  display,  stating  whether  the  signal  was  or 
was  not  justified,  and  giving  the  maximum  and  minimum  temperatures  during  the  dis- 
play. This  letter  also  states  whether  the  warning  was  considered  by  the  business  inter- 
ests and  the  public  generally  as  being  sufficiently  in  advance  to  be  of  decided  benefit. 
Clippings  from  local  newspapers;  commenting  upon  the  display,  or  showing  any  advan- 
tages that  may  have  resulted  therefrom,  are  attached  to  these  letters. 

Two  copies  of  Form  1126  (record  of  cold- wave  signals)  are  made  out  each  month; 
one  copy  is  forwarded  to  this  office,  the  other  is  filed  with  the  station  records. 

Observers  communicate  with  the  several  railroad,  telegraph,  and  canal  officials- at  their 
stations,  furnish  them  copies  of  cold- wave  orders,  and  endeavor  to  secure  their  co-opera- 
tion in  sending  the  messages  to  all  points  under  their  control  without  cost  to  the  United 
States,  as  the  results  of  such  wide  distribution  of  these  dispatches  are  found  to  be  of 
great  benefit  to  the  general  public.  Notes  are  made  on  Form  1126  showing  the  names 
of  persons,  firms,  and  companies  to  which  each  message  is  given. 

Cold- wave  signals  are  not  ordered  unless  a  temperature  of  45°,  or  lower,  is  anticipated. 
When  the  temperature  is  expected  to  fall  20°,  or  more,  in  any  district,  and  not  reach 
45°,  a  "cool  wave  approaching"  is  announced  in  the  indications  issued  from  this  office. 
No  signals  are  displayed  for  cool  waves,  nor  are  cold-wave  stations  notified  in  any  other 
manner  than  through  announcement  made  in  the  indications.  Printing  stations  give 
the  "cool  wave  approaching"  announcement  such  prominence  as  their  facilities  will 
permit  when  it  refers  to  the  district  in  which  the  printing  station  is  located. 

At  stations  where  cautionary  signals  are  displayed,  and  only  one  flag-staff  is  available, 
the  cautionary  signal  has  preference — that  is,  the  cold-wave  flag  gives  way  to  the  cau- 
tionary flag  under  all  circumstances. 

At  stations  where  no  flag-staff  is  available  on  the  building  in  which  the  office  is  located, 
the  observer  endeavors  to  obtain  permission  from  some  one  in  the  vicinity  of  the  office, 
who  has  a  flag-staff,  to  use  it  for  displaying  the  cold-wave  flag,  without  expense  to  the 
United  States. 

Under  no  conditions  are  the  cold- wave  flag  and  the  cautionary  signal  displayed  on  the 
same  staff  at  the  same  time. 

The  following  is  an  extract  from  a  letter  dated  June  26, 1885,  from  Hon.  J.  F.  Webb, 
mayor  of  the  city  of  Lebanon,  111. : 

*7I  consider  the  cold- wave  signal  of  more  practical  benefit  to  the  public  at  large  than 
any  recent  improvement  in  the  United  States  Signal  Service.  I  know,  personally, 
of  many  instances  during  the  past  winter  where  farmers  were  saved  from  serious 
losses,  in  the  shipment  of  potatoes  and  apples,  by  the  timely  warning  of  the  cold-wave 
signal.  Other  instances  I  know  by  report,  where  losses  were  sustained  in  the  shipment 
of  live-stock  (cattle  and  hogs)  by  neglecting  or  disregarding  the  warning. 

' '  Our  citizens  and  farmers  have  learned  to  rely  on  the  forecasts  given,  almost  implicitly, 
and  it  is  not  too  much  to  say  that  in  my  judgment  the  property  saved  by  its  use  during 
the  past  severe  winter  in  the  Mississippi  Valley  would  pay  for  its  maintenance  mr  a 
generation." 

The  following  extracts  are  from  the  reports  of  our  observers,  and  indicate  the  impor- 
tance attached  to  the  cold- wave  warnings  and  their  value  in  leading  to  the 
of  property. 

Albany,  N.  Y.:  "  Great  reliance  is  placed  on  these  warnings  and  much  a 
expressed  by  every  one  in  regard  to  them.     It  is  difficult  to  estimate  the  pecuniary  ben- 
efits realised. ' '     (Letter  November  25,  1884. ) 

"  Have  famished  warnings  to  Delaware  and  Hudson  Canal  Railroad  Company  and  te 
the  superintendent  of  canals.    The  canal  company  transmit  the  information  over  their 
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wires  free  of  charge.  The  railroad  officials  seemed  much  interested  in  this  matter,  and 
offered  to  do  anything  that  has  been  done  by  other  companies."  (Letter  November  25, 
1884.) 

* ( All  displays  during  January,  1885,  have  been  justified.  This  manner  of  publishing 
predictions  in  advance  of  cold-waves  is  more  popular  than  through  any  other  course  yet 
adopted.  Office  is  visited  by  scores  of  people.  Dealers  in  fruit,  oysters,  and  fish,  and 
the  ice  companies  are  specially  interested."    (Form  1126,  January,  1885.) 

1 '  The  interest  in  these  warnings  is  constantly  increasing. ' '    ( Form  1126,  March,  1885. ) 

Atlanta,  Oa.:  "The  following  railroad  companies  send  the  warnings  to  points  on  their 
roads,  namely:  Richmond  and  Danville,  the  Western  and  Atlantic,  Central,  Atlanta  and 
West  Point,  and  Georgia  Pacific."     (Letters  November  26, 1884,  and  January  13, 1885.) 

Auburn,  Ala.:  "These  signals  are  of  great  benefit  to  physicians,  gardeneis,  farmers, 
and  grocers."    (Form  1126,  December,  1884.) 

"  All  cold- wave  predictions  this  winter  have  been  verified.  The  people  have  been 
greatly  interested.'^    (Form  1126,  March,  1885.) 

Bangor,  Me. :  ' '  Signals  are  of  great  benefit  to  persons  engaged  in  storing  ice. ' '  (Form 
1126,  January,  1885.) 

Baltimore,  Md.:  "  Arrangements  have  been  made  for  furnishing  copies  of  the  orders  to 
the  Baltimore  and  Ohio  Telegraph  and  Railroad,  Western  Union,  and  Bankers'  and  Mer- 
chants' Telegraph  Companies.  The  officials  state  that  they  will  give  the  information  the 
widest  publicity  possible  through  their  numerous  offices  in  this  city. "  (Letter  Novem- 
ber 3,  1884.) 

"  The  importers  of  tropical  fruits  realize  great  benefit  from  the  warnings,  as  they  are 
enabled  to  protect  their  fruits  on  the  wharves,  and  in  exposed  places,  also  during  transit 
on  the  cars  to  distant  points.  The  oyster-packers  are  also  greatly  benefited  as,  on  notice 
being  given  of  the  approach  of  a  cold- wave,  they  make  large  shipments  of  oysters  to 
western  cities,  where  they  are  readily  sold."     (Letter  November  25, 1884.) 

Buffalo,  N,  Y.:  "Cold-wave  orders  are  Bent  to  all  telephone,  telegraph,  and  railroad 
officials,  and  by  them  distributed  over  their  several  sections.  The  orders  are  also  pub- 
lished in  every  paper  printed  in  Buffalo."    (Letter  November  2,  1884. ) 

"  Produce  dealers  receive  much  benefit  from  these  warnings  and  state  that  goods  are 
shipped  on  the  strength  of  Signal  Service  reports. ' '     (Letter  November  19, 1884. ) 

"  All  the  cold- wave  signals  displayed  during  January  gave  general  satisfaction  to  the 
public,  and  are  considered  by  the  press  and  public  as  the  best  information  issued  by  the 
Service."    (Form  1126,  January.  1885.) 

"  Produce  merchants,  roofers,  nsh  and  ice  dealers,  express  companies,  &c. ,  acknowledge 
great  service  rendered  by  the  displays."    (Form  1126,  March,  1685.) 

Boston,  Mass.:  "The  following  railroads  will  send  these  warnings  to  the  stations  along 
their  roads,  viz:  Old  Colony;  New  York  and  New  England;  Boston  and  Maine;  Boston 
and  Lowell;  and  Eastern."    (Letter  November  15,  1884.) 

Cairo,  III:  "The  following  railroads  transmit  the  warnings  over  their  wires  to  points 
on  their  roads,  viz:  Illinois  Central;  Wabash,  Saint  Louis  and  Pacific;  Mobile  and  Ohio; 
Iron  Mountain;  and  Texas  and  Saint  Louis  narrow  gauge. ' '    (Letter  December  13, 1884. ) 

"The  display  of  December  15-19, 1884,  resulted  in  saving  four  car-loads  of  perishable 
stuff;  the  steamers  of  the  Anchor  lane  were  telegraphed  and  sought  good  harbors;  and 
a  number  of  valuable  tropical  animals  belonging  to  a  menagerie  were  comfortably 
housed."    (Letter  December  21, 1884. ) 

"  Farmers  and  dealers  in  perishable  stuffs  saved  goods  valued  in  all  at  $3,400." 
(Form  1126,  March,  1885.) 

Chicago,  III. :  '  *  The  following  railroad  companies  will  send  the  warnings,  viz:  Chicago 
and  Alton;  Chicago  and  Grand  Trunk;  Chicago,  Rock  Island  and  Pacific,  and  Chicago 
and  Eastern.  The  Baltimore  and  Ohio  Telegraph  Company  will  also  send  them." 
(Letter  November  97,  1884.) 

Cleveland,  Ohio:  "The  following  railroad  companies  transmit  the  warnings  over  their 
lines,  viz:  Cleveland,  Columbus,  Cincinnati  and  Indianapolis;  New  York,  Portland 
and  Ogdensburg;  Lake  Shore  and  Michigan  Southern;  New  York,  Chicago  and  Saint 
Louis."     (Letter  November  26,  1884.) 

"The  service  has  been  very  accurate  in  these  warnings.  The  public  now  have  un- 
bounded confidence  in  the  weather  department.  The  observer  is  often  consulted  by  in- 
terested parties  and  great  benefit  is  derived."     (Form  1126,  February,  1885.) 

Chattanooga,  Tenn.:  "The  Western  and  Atlantic  and  the  Georgia  division  East  Ten- 
nessee and  Virginia  Railroad  Companies  will  adopt  any  feasible  plan  for  distributing 
the  cold-wave  information  over  their  lines."     (Letter  November  27,  1884.) 

"Displays  are  watched  with  interest  and  acted  upon  by  the  public."  (Form  1126, 
November,  1884.) 

"Farmers  across  the  Tennessee  river  look  for  the  warnings  and  will  request  the 
county  court  to  expend  $50  for  additional  flag-staff."    (Form  1126,  January,  1885.) 
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Cincinnati,  Ohio :  "Warnings  will  be  telegraphed  by  the  following  railroad  companies 
to  all  stations  on  their  roads,  viz:  Cincinnati,  New  Orleans  and  Texas  Pacific:  Cincin- 
nati, Indianapolis,  Saint  Louis  and  Chicago;  Cincinnati,  Louisville  and  Nashville; 
Cleveland,  Columbus,  Cincinnati  and  Indianapolis;  Cincinnati,  Washington  and  Balti- 
more; Pittsburg,  Cincinnati  and  Saint  Louis,  and  the  Ohio  and  Mississippi"  (Letter 
November  8,  1884.) 

4  4  Produce  and  iruit  merchants,  florists  and  gardeners  much  interested. ' '  (Forma  1 136, 
November,  1884,  and  March,  1886.) 

Columbus,  Ohio ;  "Signals  are  watched  closely  by  the  public  and  business  men,  and 
the  warnings  are  received  with  great  favor.'1  (Forms  1126,  November  and  December, 
1684.) 

Davenport,  Iowa:  (<The  following  railroad  companies  will  promptly  send  the  warn- 
ings to  ail  places  under  their  control,  viz:  Chicago,  Rock  Island  and  Pacific;  Chicago, 
Burlington  and  Quincy;  Chicago,  Milwaukee  and  Saint  PauL  They  will  also  be  sen* 
by  the  Western  Union  Telegraph  Company.  The  manager  of  the  Chicago,  Bock  Wand 
and  Pacific  has  consented  to  attach  a  flag,  similar  to  the  cold- wave  flag,  to  all  express 
trains  on  this  division  of  the  road. ' '     (Letter  December  4,  1884. ) 

Des  Moines,  Iowa :  "  Arrangements  are  completed  with  the  manager  of  the  telegraph 
company  to  transmit  cold- wave  warnings  over  all  the  wires  from  his  office.  This  in- 
cludes the  wires  of  the  several  railroad  companies. "    (Letter  November  28,  1864.) 

"  The  warning  of  December  30,  1884,  enabled  the  railroad  companies  to  save  about  all 
of  their  perishable  freight. ' '     (Letter  January  3,  1885. ) 

"  Warnings  are  of  great  value  to  the  railroad  officials  and  to  shippers  of  periahmblo 
goods."     (Form  1126,  January,  1885.) 

Detroit,  Mich.:  "The  newspapers  spread  the  information  throughout  the  State;  com- 
mission merchants  show  great  interest  in  the  signal;  the  service  can  congratulate  itself 
upon  the  success  that  has  attended  the  display  of  cold- wave  signals  at  this  station." 
(Letter  October  23,  1884.) 

4 '  The  Board  of  Trade  is  highly  pleased  with  the  success  of  this  signal  in  Detroit  Tel- 
ephone calls  are  received  daily  from  Pontile  and  Almost,  Mich.,  during  cold  snaps,  rela- 
tive to  the  weather.  The  signal  fills  a  long  felt  want.  The  Detroit,  Tanmng  and 
Northern  Railway  will  transmit  all  cold- wave  warnings  over  their  wires."  (Letter  No- 
vember 19,  1884.) 

"Mr.  A.  H.  Boies,  Hudson,  Mich.,  states  that  he  has  nearly  completed  arrangements 
for  the  display  of  cold- wave  signals  by  establishing  a  circuit  of  flag-poles  among  the 
farmers  for  miles  around,  using  his  station  as  a  central  point  for  disseminating  the  warn- 
ings. The  warnings  are  sent  from  Detroit  by  telegraph  to  Mr.  Boies."  (Letter  Hay 
81,  1885.) 

Galveston,  Tex.:  "  The  observer  has  made  arrangements  with  the  various  railroad  com- 
panies and  the  press  by  which  the  warnings  are  given  general  circulation."  (Letter 
November  15,  1884.) 

Qreencastle,  Ind.:  "  Warnings  are  beneficial  to  all  classes  The  displays  have  led  to 
mat  interest  in  weather  changes  and  study  of  meteorological  reports  by  the  people." 
(Forms  1126,  November,  1884,  and  February,  1885.) 

Jacksonville,  Fla.:  The  meteorological  committee  state  that  "the  establishment  of  the 
cold-wave  warning  signal  at  Jacksonville  is  highly  appreciated  by  the  board  of  trade 
and  by  the  citizens  of  Florida  generally."    (Letter  December  3,  1884.) 

"  Warnings  are  beneficial  to  fruit  and  vegetable  growers.  Fires  are  built  in  groves  in 
the  vicinity  for  the  protection  of  fruit,  &c"    (Form  1126,  December,  1884.) 

Keokuk,  Iowa:  "Warnings  are  sent  over  the  lines  of  the  Saint  Louis,  Keokuk  and 
Northwestern  Railroad  and  the  Chicago,  Bock  Island  and  Pacific  RaUroad."  (Letter 
November  27,  1884.) 

"  The  Chicago,  Rock  Island  and  Pacific  Railroad  Company  contemplate  carrying  min- 
iature cold- wave  flags  on  all  their  passenger  trains  leaving  Keokuk.  If  done,  Uus  will 
give  the  warnings  great  publicity."    (Letter  December  14,  1884.) 

"  Railroad  and  ice  companies,  fruit-dealers,  and  shippers  of  potatoes,  especially  bene- 
fited. ' '    (Forms  1126,  January  and  February,  1885. ) 

Leavenworth,  Kans.:  "  Warnings  will  be  promptly  transmitted  to  all  points  on  the  Chi- 
cago, Rock  Island  and  Pacific  Railroad,  and  the  Kansas  Central  Division  Union  PachV 
Railroad. ' '    (Letter  November  26,  1884. ) 

"  Every  signal  display  during  January,  1885,  was  decidedly  useful  to  the  business  in- 
terests in  this  vicinity,  and  the  public  generally  keep  a  close  lookout  for  the  warnings 
and  appreciate  them."    (Form  1126,  January,  1885.) 

Little  Rock,  Ark.:  "The  reports  are  furnished  the  chief  operators  Memphis  and  little 
Rock  Railroad;  Fort  Smith  and  Little  Rock  Railroad;  Little  Rock,  Mississippi  River  and 
Texas,  and  the  Saint  Louis,  Iron  Mountain  and  Southern  Railroad,  who  send  thorn  to  every 
operator  along  the  lines,  with  instructions  to  make  the  information  as  public  as 
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The  railroad  companies  give  hearty  support  to  anything  which  tends  to  improve  crops 
or  the  condition  of  the  country."    (Letter  November  16, 1884.) 

Logansport,  Irtd. :  "  The  cold- wave  warnings  are  of  vast  benefit  to  the  farmers  and 
citizens  here.  Hundreds  read  the  '  Fanners'  Bulletin.'  Both  the  press  and  public  are 
pleased  that  these  warnings  are  given.  The  signals  have  brought  the  service  and  its 
workings  prominently  before  onr  people.  As  soon  as  the  flag  is  raised  here  the  train- 
men inform  the  small  offices  along  the  road,  and  thns  the  flags  at  these  stations  are  raised 
within  an  hour  or  so  after  the  one  here.  Adjacent  towns  receive  telegrams  at  their  own 
expense."    (Forms  112&,  October  and  November,  1884,  January  and  February,  1885.) 

Louisville,  Ky. :  "  Copies  of  cold- wave  warnings  are  furnished  the  Ohio  Valley  Tele- 
phone Company ;  Chesapeake,  Ohio  and  Southwest,  and  Louisville  and  Nashville  Rail- 
roads and  will  be  transmitted  over  their  lines  to  108  points  in  Kentucky,  Tennessee,  and 
Indiana.    There  are  96  railroad  and  12  telephone  stations."  (Letter  November  4, 1884. ) 

Milwaukee,  Wis,:  "The  cold- wave  displays  are  greatly  appreciated  by  commission 
and  railroad  men.  A  great  amount  of  property  has  been  saved  by  the  warnings." 
(Letter  December  21,  1884.) 

"The  general  superintendent  Chicago,  Milwaukee  and  Saint  Paul  Railway  states 
'  This  is  the  kind  of  information  I  am  always  glad  to  get ;  please  let  me  have  such  at 
any  time,  for  it  will  be  of  advantage  to  us,  and  will  keep  the  people  along  our  lines 
posted.' "  (Letter  October  22,  1884. ) 

Memphis,  Tenn.:  "Cold- wave  warnings  are  telegraphed  by  the  following  railroad 
companies  to  stations  along  their  lines,  viz :  Memphis  and  Charleston  ;  Chesapeake, 
Ohio  and  Southwestern,  and  Louisville  and  Nashville.  The  Telephone  Exchange  and 
Pacific  Express  Company  also  send  the  messages  to  all  stations  on  their  lines."  (Let- 
ter November  24,  1884. )  * 

"Displays  are  beneficial  to  farmers,  river  men,  business  men,  horticulturists,  and 
shippers  of  produce."    (Forms  112&,  Jauuary  and  February,  1885.) 

Nashville,  Term.:  "Secretary  Baker,  of  the  Cumberland  Telephone  Exchange,  re- 
peats cold-wave  warnings  to  87  towns  in  Tennessee  and  Kentucky."  (Letter  De- 
cember 4,  1884. ) 

"  Copies  of  warnings  are  delivered  to  the  superintendent  Louisville  and  Nashville 
Railroad,  president  Nashville,  Chattanooga  and  Saint  Louis  Railroad,  manager 
Western  Union  Telegraph  office,  Nashville.  These  gentlemen  express  themselves  as 
more  than  grateful  for  tnese  advantages."    (Letter  November  7,  1884.) 

Additional  cold-wave  flags  are  displayed  from  the  Capitol  building  and  the  Peni- 
tentiary at  Nashville  ;  Menees  &  Patton's  drug  store,  Springfield,  Tenn.;  J.  W.  Wal- 
lace's office,  Shelbyville,  Tenn.;  Prewitt  &  Co's.  mill,  the  bnildiugs  of  the  National 
Manufacturing  Company,  and  the  Southern  Pump  Company,  in  Nashville,  and  at 
Mr.  J.  H.  Jordan's  house,  7  miles  from  Nasnville.     (Form  1126,  February,  1885.) 

"The  mayor  of  Gallatin,  Tenn.,  contemplates  the  erection  of  a  flag-staff  for  the 
display  of  cold-wave  signals,  and  it  is  learned  that  other  towns  within  a  radius  of  90 
miles  of  Nashville  intend  to  do  the  same."    (Letter  December  23,  1884.) 

New  Haven,  Conn. :  The  chairman  of  the  meteorological  committee  Chamber  of 
Commerce,  in  letter  of  February  2,  1885,  states:  "The  cold- wave  signal  recently 
added  has  proven  and  will  continue  to  prove  of  great  value,  not  only  to  our  market 
gardeners,  nurserymen,  and  florists,  but  to  a  very  largo  industry,  viz :  The  oyster 
trade,  as  it  gives  those  engaged  in  it  warnings  of  the  changes  in  tempcratuie,  conse- 
quently the  best  time  to  manipulate  the  products  of  their  trade.  This  industry  has 
of  late  years  become  of  great  value,  as  in  the  waters  of  Long  Island  Sound,  ou  the 
Connecticut  shore  contiguous  to  us,  there  are  over  4,500  acres  under  oyster  cultiva- 
tion which,  in  the  near  future,  will  represent  an  interest  of  millions  of  dollars." 

New  Orleans,  La. :  "  Cold-wave  warnings  are  sent  to  all  the  principal  points  reached 
by  the  Western  Union  Telegraph  Company  in  Louisiana ;  all  the  larger  towns  on  the 
Texas  and  Pacific  Railroad ;  all  along  the  line  of  the  Morgan's  Louisiana  and  Texas 
Railroad;  the  Ocean  Tow-boat  Telegraph  line  transmits  all  order  to  Port  Eadsand 
Point  a  la  HaGue* ;  the  two  Lance  Coast  Packet  boats  carry  flags  for  the  benefit  of 
sugar  planters  along  the  lower  coast."    (Letter  November  29,  1884.) 

New  York  City,  N.  Y. :  "  Cold- wave  signals  have  met  with  universal  favor  and  are 
deemed  of  particular  value  by  the  members  of  the  different  exchanges."  (Letter 
October  16.  1884.) 

14  Warnings  are  telegraphed  over  the  New  York,  Ontario  and  Western  Railroad  lines. 
Arrangements  have  been  made  by  which  all  the  exchanges,  principal  business  houses, 
theaters,  clubs,  hotels,  &c,  iu  New  York,  Brooklyn,  and  Jersey  City  are  advised  of  the 
approach  of  cold  waves  within  a  few  minutes  of  the  receipt  of  the  orders.  The  New  York 
Central  and  Hudson  River  Railroad  and  the  New  York,  West  Shore  and  Buffalo  Rail- 
road also  receive  the  information."    (Letters  November  11  and  December  3,  1884.) 
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Norfolk,  Va.:  On  June  9, 1885,  the  general  manager  Norfolk  Southern  Railroad  Com* 
pany  issued  the  following  order: 

"  From  July  1  proximo  the  United  States  Signal  Service  warnings  of  the  approach  of 
cold  waves  indicating  a  fall  of  temperature  below  45°  will  be  announced  from  Berkley 
to  telegraph  stations  on  line  of  this  railroad.  Operators  at  those  stations  will  forward 
the  warnings  to  Centre ville,  Shawborough,  Okisko,  Hickory  Ground,  Camden  Court  House, 
and  Windfall  by  the  first  train. 

"  On  receipt  of  the  warnings,  agents  will  immediately  display  the  cold- wave  signal,  a 
white  fag  with  black  centre,  from  the  flag-staff  on  the  station  platforms,  and  keep  it  dis- 
played for  the  number  of  hours  mentioned  in  the  order,  when  it  should  be  lowered  unless 
a  second  warning  is  received. 

"  Operators  will  duplicate  the  order,  as  received,  for  distribution  to  above-named  sta- 
tions; and  agents  will  post  the  same  at  all  stations  where  received. 

"The  warnings  will  be  given  from  twenty-four  to  forty-eight  hours  in  advance  of  the 
cold  wave,  and  will  indicate  probable  duration  and  fall  of  temperature. 

"In  this  matter  the  railroad  company  co-operates  with  the  United  States  Signal  Serv- 
ice for  the  benefit  of  agricultural  interests  along  the  road;  and  agents  will  be  expected 
to  make  every  effort  to  give  the  undertaking  practical  effect." 

Philadelphia,  Pa. :  "  Warnings  are  of  benefit  to  vegetable  and  fruit  shippers  and  oyster- 
men,  and  have  become  almost  indispensable. M  (Form  1126,  March,  1883,  and  letter 
April  4, 1885.) 

Rochester,  N.  Y.:  "The  benefits  derived  from  these  warnings  are  very  general  to  all 
classes.  Shippers  of  perishable  produce  and  dealers  in  fresh  meats  are  greatly  benefited . 
The  warnings  are  duplicated  by  flag  at  Richmond  Mills  (8  miles  south  of  city)  and  give 
great  satisfaction  to  the  farmers  and  millers  in  that  vicinity.1'  (Forms  1126,  December. 
1884,  and  January,  1885. 

Shreveport,  La.:  "  Warnings  are  telegraphed  over  the  Texas  and  Pacific  Railroad,  and 
the  New  Orleans  Pacific  Railroad."     (Letter  December  17,  1884.) 

"Of  great  benefit  to  dealers  in  fruit  and  produce  and  there  is  a  feeling  of  much  satis- 
faction and  interest  in  the  cold- wave  signals  at  this  point."  (Letter  December  1^ 
1884. ) 

"The  display  of  December  16,  1884,  resulted  in  saving  $3, 500  worth  of  goods."  (Let- 
ter December  19,  1884.) 

"The  telephone  companies  co-operate  in  distributing  the  warnings  to  neighboring 
towns. ' '     ( Letter  January  13,  1885. ) 

Toledo,  Ohio :  "The  following  railroads  and  telegraph  companies  have  promised  hearty 
co-operation  in  distributing  the  cold- wave  warnings,  viz:  Lake  Shore  and  Michigan 
Southern;  Dayton  and  Michigan;  Columbus,  Hocking  Valley  and  Toledo;  Toledo  and 
Ann  Arbor;  Pennsylvania  and  Northwestern  Ohio;  Toledo,  Cincinnati  and  Saint  Loai> 
Wheeling  and  Lake  Erie;  Ohio  Central;  Toledo  and  Indianapolis;  Michigan  and  Ohw; 
Western  Union,  and  Bankers  and  Merchants'  Telegraph  companies. "  (Letter  November 
27,  1884.) 

"  Arrangements  will  be  made  by  which  the  warnings  will  reach  more  than  200  to  wit 
in  Ohio,  Michigan  and  Indiana."     (Form  112b,  November,  1884.) 

Pittsburg,  Pa.:  "Warnings  are  telegraphed  over  the  lines  of  the  Allegheny  Yallfj 
Railroad  and  the  Pittsburg  division  Baltimore  and  Ohio  Railroad.'1  (Letters  Novem- 
ber 19,  1884,  and  December  6,  1884.) 

"Great  interest  is  manifested  by  the  public.  During  displays  visitors  are  almost  con- 
tinuously in  the  office  after  information.  Shippers  of  goods,  coal  and  river  men,  aii<! 
people  in  all  avocations,  are  interested  in  these  warnings. ' '     (Form  1 126,  J;uraary,  1  n*  Y 

Saint  Louis,  Mo.:  "Warnings  will  be  seut  to  all  stations  on  the  following  roads,  v«: 
Saint  Louis  and  San  Francisco;  Louisville  and  Nashville;  Saint  Louis  and  Cairo;  Wabash. 
Saint  Louis  and  Pacific;  and  Saint  Louis,  Keokuk  and  Northern."  (Letter  November 
15,  1884,  local  records  December,  1884,  and  January,  1885. ) 

"Warnings  during  January  were  of  extraordinary  value  to  the  merchants,  railroad 
and  farmers  in  this  section  of  the  country.  Many  inquiries  were  made  by  merchants  an*! 
at  the  exchanges  and  much  valuable  information  was  given.11  (Form  1126,  January. 
1885.) 

"The  warnings  are  of  special  benefit  to  gardeners,  roofers,  dealers  in  oysters,  fruit,  and 
vegetables,  fanners,  ice- packers,  railroads,  and  dealers  in  livestock."  (Forms  112i\  No- 
vember and  December,  1884,  and  February,  1885.) 

Washington,  I).  C:  Warn  ings  are  telegraphed  over  the  lines  of  the  folio  wing  railroad* 
viz:  Baltimore  and  Potomac;  Alexandria  and  Fredericksburg;  Pope's  Creek;  Washing- 
ton, Ohio  and  Western;  Chesapeake  and  Ohio;  and  Virginia  Midland;  also  over  the  tel 
egraph  lines  of  the  Chesapeake  and  Ohio  Canal  Company.  The  Chesapeake  and  Potom*: 
Telephone  Company  send  ail  cold -wave  messages  over  their  lines  to  Frederick,  Hafcrr*- 
town,  Westminster,  and  Baltimore,  and  from  these  cities  to  all  connecting  points  in  Fred- 
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erick,  Carroll,  and  Baltimore  Counties.  Whenever  cold  waves  are  expected  to  occur  in 
the  sections  traversed  by  the  Baltimore  and  Onio  Kailroad,  warnings  of  their  approach 
are  telegraphed  to  Superintendent  Selden,  Baltimore;  General  Superintendent  Zeublin, 
Chicago;  and  Superintendent  Leslie,  New  York  City.  The  following  are  the  States  in- 
cluded in  this  system:  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West 
Virginia,  Ohio,  Indiana,  Illinois,  and  Kentucky.  (Letters  November  14,  November 29, 
and  December  39,  1884.) 

Whenever  cold- wave  signals  are  ordered  for  Washington  notification  of  the  fact  is  tele- 
graphed to  Messrs.  W.  S.  Meyer  &  Bro. ,  Westminister,  Maryland.  ( Instructions  Septem- 
ber 18,  1884.) 

The  following  is  a  list  of  the  regular  Signal  Service  stations  at  which  the  cold-wave  sig- 
nal is  displayed: 


Name  of  station. 

Established. 

ftame  of  station. 

Established. 

Albany.  N.  Y 

Mar.  28, 1884 
Nov.  6,1884 
Apr.    4,  1885 
July  80, 1884 
Mar.  8,1884 
July  30, 1884 
July  30,  1884 
Sept.  20, 1884 
Mar.  21, 1884 
Dee.  26,  1888 
Dee.  26,  1888 
July  28, 1884 
Apr.    4, 1886 
Nov.  6, 1884 
Nov.  12, 1884 
Jan.  27,1885 
Apr.    4, 1885 
July  30, 1884 
July  80, 1884 
Nov.  6,  1884 
Apr.    4, 1885 
Apr.   4, 1885 
Apr.   4, 1885 
July  28, 1884 
Oct.  17.1884 
Apr.  4, 1885 
July  23, 1884 
Nov.  6,1884 
Nov.  6,1884 
Apr.    4.  1885 

Logansport,  Ind 

July  80. 1884 
May  17,  1884 
July  30,  1884 

Louisville,  Ky 

Dec  26, 1883 

Buffalo'  N.  Y 

Lynchburg,  va* 

Apr  4, 1885 
Oct.  17.1884 
Nov.  6.  1884 

Milwaukee,  Wis ^ 

Montgomery,  Ala 

Baltimore,  Md 

Nov.  19, 1884 

New  York  City.  N.  Y 

Dec  26.  1883 

Chicago,  ill... 

July  80, 1884 
Nov.  6. 1884 

we  Mr  uaven,  vonu. ........ »•••..•••  .,.•..... 

New  London,  Conn* 

Apr.  4, 1885 
Nov.  6,  1884 

New  Orleaw".  Ta  ....... ,   ..... 

Norfolk.  Va* 

Apr.  4,1885 
Apr.  4,1885 
July  30, 1884 
July  28, 1884 
Apr.  4, 1885 
Nov.  6. 1884 

Cairo,  111 .... 

Omaha,  Nebr* 

Charlotte,  N.  C... 

Philadelphia,  Pa 

Pittsburg,  Pa 

Portland,  Me* 

Detroit.  Mich 

Springfield,  III 

July  23, 1884 
Dec  26.  1883 

Saint  Paul,  Minn* 

Podge  City.  Kami9 

Apr.  4, 1885 
Nov.  10, 1884 

Shreveport,  La 

-Sandusky,  O^io* 

Apr.  4,1885 
Apr.  4, 1885 
Nov.  6. 1884 

flavannaJi,'  Oa*         „   ,    .          .  ..  .. 

Toledo,  Ohio 

Vicksburg,  Miss* 

Apr.  4, 1885 
July  30, 1884 

Washington,  D.  0 

Wilmington,  N.  C* 

Apr.    4,1885 

♦To  take  effect  on  and  after  July  1, 1885. 
The  cold-wave  signal  is  also  displayed  in  the  following  cities; 


Name. 

Established. 

Name. 

Established. 

Sept.  20, 1884 
Feb.  18,  1884 
Feb.  11. 1885 

June  6, 1885 

Kansas  City.  Mo ,.  ,.    , 

Westminster,  Md 

Sept.  18, 1884 

Madison.  Vi  is 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

P.  M.  M.  BE  ALL, 
Second  Lieutenant,  Signal  Corps. 
The  Chief  Signal  Officer  of  the  Army, 

Washington,  D.  C. 
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APPEN  DIX    55. 


REPORT  UPON  THE  WEATHER  AND  TEMPERATURE  SIGNALS. 

Signal  Office,  Watkington,  J).  C.  JimeSO.  188S. 

Sib:  I  have  the  honor  to  make  the  following  report  upon  the  weather  and  temperature 
signals  in  use  by  this  Service  and  State  weather  services: 

The  Chief  Signal  Officer  being  very  frequently  called  upon  by  persons  interested  in 
weather  and  temperature  changes,  who  have  no  means  of  obtaining  the  information,  to 
furnish  them  the  indications  for  the  ensuing  twenty-four  hours,  a  plan  has  been 
adopted  by  which,  through  the  co-operation  of  a  number  of  railroads,  the  State  weather 
services  of  Alabama  and  Ohio,  and  the  citizens  of  certain  towns,  the  indications  of  the 
weather  and  temperature  for  specific  localities  are  given  the  public  in  the  form  of  signals 
that  are  displayed  ou  railway  trains,  at  railway  stations,  and  on  flag  staffs  erected  in 
small  tow  us. 

The  following  is  the  list  of  weather  and  temperature  signals  adopted  and  in  nee  by  the 
Signal  Service: 


No.  1. — Large  red  sun,  indicates  "  higher  temperature"  or  warmer  weather. 


No.  2. — Red  descent,  indicates  u  lower  temperature  "  or  colder 


No.  3.— Red  star,  indicates  "  stationary  temperature." 


No.  4. — Large  blue  sun,  indicates  "general  rain  (or  snow)." 


No.  5. — Blue  crescent,  indicates  " clear  or  fair  weather.'* 


No.  6.— Blue  star,  indicates  "local  rain  (or  snow)." 


These  signals  are  used  in  two  forms,  the  first  being  six  flags,  npt  leas  than  6  feet  sqi 

having  the  symbols  in  the  center  on  white  ground-,  and  the  second  consisting  of  si 

iron  plates,  about  3  feet  in  diamet  er,  on  which  are  painted  the  colon  that  denote  the 
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signals.    The  flags  are  displayed  from  staffs  erected  at  railway  stations,  in  cities,  small 
towns,  &c.,  and  the  sheet-iron  plates  are  attached  to  railway  trains. 

The  system  of  signals  above  described  is  also  in  use  by  the  Ohio  State  weather  service. 

The  Alabama  State  weather  service  has  adopted  a  different  system  of  flag  signals  for 
use  in  that  State,  but  the  weather  and  temperature  indications  which  these  signals  de- 
note are  almost  identical  with  the  Signal  Service  and  Ohio  State  weather  service  system. 

There  are  prepared  at  this  office  each  night  special  forecasts  of  the  weather  for  the 
succeeding  twenty- four  hours  for  the  States  of  Alabama  and  Ohio,  and  for  the  regions 
traversed  by  railroads  that  have  adopted  this  system  of  siguals. 

These  special  forecasts  are  telegraphed  from  this  office  to  the  directors  of  the  Alabama 
and  Ohio  State  weather  services,  to  General  J.  F.  Boyd,  superintendent  Cumberland 
Valley  Railroad,  to  the  superintendent  of  the  Frederick  division  of  the  Pennsylvania 
Railroad,  and  others  hereinafter  mentioned. 

The  secretary  of  the  New  England  Meteorological  Society,  at  Cambridge,  Mass.,  re- 
ceives the  indications  from  the  Signal  Service  observer  at  Boston,  Mass.,  to  whom  they 
are  sent  by  this  office. 

Upon  the  receipt  of  the  indications  sent  out  by  this  office,  the  directors  of  the  Alabama 
and  Ohio  State  weather  services  and  of  the  New  England  weather  service  immediately 
telegraph  them  to  the  superintendents  of  the  various  railway  companies  in  their  respect- 
ive States  that  co-operate  in  the  display  of  these  signals. 

The  superintendents  promptly  distribute  the  inlbrmatiou  along  their  lines,  and  the 
signals  which  indicate  the  coming  weather  changes  are  displayed  at  an  early  hour,  either 
at  the  railway  stations  or  from  railway  trains. 

Farmers,  merchants,  and  the  public  generally  along  the  lines  of  the  railroads  are  in- 
formed by  means  of  these  signals  as  to  the  weather  probabilities  for  the  day,  and  they 
are  thus  enabled  to  take  such  precautions  and  to  make  such  arrangements  as  the  weather 
indications  suggest  are  for  their  interest. 

The  superintendent  of  the  Cumberland  Valley  Railroad  and  the  superintendent  of  the 
Frederick  division  of  the  Pennsylvania  Railroad  receive  the  indications  soon  after  mid- 
night. The  morning  trains  on  these  lines  carry  the  proper  symbols  displayed  on  the 
baggage  cars. 

During  the  year  this  Service  has  endeavored  to  extend  the  system  of  weather  and  tem- 
perature signals,  and  all  means  that  were  available  have  been  used  to  attain  this  result; 
but,  owing  to  the  fact  that  no  appropriations  have  been  made  lor  the  purpose,  efforts  in 
this  direction  have  been  greatly  crippled,  and  this  office  has  been  unable  to  furnish  the 
necessary  signal  flags  to  indicate  probable  weather  conditions. 

On  May  14,  1885,  10,000  circulars  were  printed.  A  full  description  of  each  flag  signal, 
with  colored  illustration,  was  given;  also  the  price  at  which  the  full  set  of  signals  could 
be  obtained,  and  the  names  and  addresses  of  the  manufacturers  who  would  furnish  them. 

These  circulars  have  been  widely  distributed  among  those  who  are  interested  in  and 
receive  benefit  from  weather  predictions,  and  they  have  been  informed  that,  as  the 
weather  indications  are  telegraphed  daily  to  a  large  number  of  the  stations  of  this  serv- 
ice, to  railroads,  post-offices,  &c.,  there  are  many  small  towns  which  could,  by  proper 
arrangement,  obtain  them  by  telephone  or  otherwise  from  the  Signal  Service  stations, 
railroad  stations,  or  post-offices  receiving  the  reports  and  displaying  the  flags;  also  that 
the  system  is  now  in  successful  operation  at  various  places,  and  could,  by  a  little  exer- 
tion and  a  small  outlay  for  flags  on  the  part  of  those  who  would  be  benefited,  be  extended 
indefinitely,  and  become  one  of  the  most  valuable  aids  to  the  farmer,  the  merchant,  and 
the  public  generally. 

Correspondence  has  also  been  held  with  a  number  of  railroad  companies  with  a  view 
to  establishing  this  system  on  their  lines. 

It  is  gratifying  to  state  that  the  efforts  in  this  direction  have  met  with  considerable 
success,  as  will  be  shown  in  the  following  outline  of  what  has  been  accomplished  : 

This  system  of  signals  has  been  adopted  by  the  Florida  Railroad  and  Navigation  Com- 
pany, and  the  disks  showing  the  proper  signals  will  be  displayed  from  the  baggage  cars, 
beginning  July  1,  1885.  This  company  operates  540  miles  of  railroad  and  several 
steamers  in  Florida.  The  observer  at  Jacksonville  will  superintend  the  display  of  sig- 
nals and  take  measures  to  have  them  properly  understood.  The  special  indications  for 
Northern  Florida  are  sent  from  this  office  at  1  a.  m.  daily. 

The  flag  system  of  signals  has  been  adopted  by  the  Board  of  Trade  of  Albany,  N.  Y. 
The  flags  are  displayed  daily,  from  a  staff  on  the  signal  office,  and  give  the  greatest 
satisfaction  to  the  public. 

The  "  Albany  and  New  York  day  line  of  steamers  "  display  the  flag  signals  on  their 
boats  from  Albany  south  to  Poughkeepsie,  and  from  New  York  City  north  to  Pough- 
keepsie.  The  special  1  a.  m.  indications  for  Albany  and  vicinity  and  ibr  New  York  and 
vicinity  are  furnished  daily  to  this  line  of  steamers  by  the  observers  at  Albany  and 
New  York. 
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At  Troy,  N.  Y.,  Messrs.  E.  W.  Boughton  &  Co.  display  the  flag  signals  at  the  expense 
of  the  firm.  Special  indications  for  Albany  and  vicinity  are  sent  by  telephone  from  the 
signal  office  at  Albany. 

In  letter  of  June  8,  1885,  Mr.  W.  A.  Graham,  of  Fort  Gaines,  Ga.,  states  that  he  will 
have  no  trouble  in  providing  flags  for  display  of  signals  at  Fort  Gaines  if  the  indications 
are  telegraphed  daily.  Mr.  Graham  was  informed  that  as  soon  as  he  purchases  the  nec- 
essary flags  the  indications  will  be  sent. 

Mr.  Frank  Ross,  at  Oil  City,  Pa.,  states,  in  letter  of  June  5,  1885,  that  lie  can  procure 
the  funds  to  purchase  flags  for  display  at  Oil  City;  and  requests  that  the  observer  at 
Pittsburg  be  authorized  to  telegraph  the  indications  daily  for  that  section.  He  was 
told  that  this  will  be  done  when  he  reports  that  he  has  the  flags. 

At  Meadville,  Pa.,  the  signals  are  displayed  daily  by  Mr.  J.  W.  H.  Reisinger,  post- 
master. Special  indications  for  Meadville,  Pa.,  and  vicinity  are  telegraphed  from  this 
office  to  Mr.  Reisinger  at  1  a.  m.  daily. 

In  letter  of  May  14,  1885,  Mr.  C.  Selden,  superintendent  Baltimore  and  Ohio  Tele- 
graph Company,  asks  whether  the  Signal  Service  will  furnish  sets  of  weather  and  tem- 
perature signal  flags  for  display  at  the  principal  points  and  important  branch  offices  of 
the  Baltimore  and  Ohio  Railroad.  If  the  service  desires  to  do  this,  Mr.  Selden  thinks 
he  can  arrange  with  the  president  and  general  manager  to  have  the  signals  displayed 
daily  at  such  offices. 

Mr.  Selden  was  informed  that  this  service  has  not  the  necessary  funds  from  which  to 
purchase  flags,  but  they  can  be  procured  if  the  Baltimore  and  Ohio  Railroad  Com- 
pany will  co-operate  by  sending  the  telegrams  and  furnishing  transportation  for  an  ob- 
server to  visit  stations  along  the  line  of  the  road  for  the  purpose  of  inducing  the  citizens 
to  purchase  the  flags.  Should  this  be  done  weather  warnings  will  be  made  a  special 
feature  of  the  road,  and  special  forecasts  for  each  State  will  be  made  at  this  office. 

Final  arrangements  have  not  yet  been  perfected. 

The  observer  at  Toledo,  Ohio,  in  letter  of  May  28,  1885,  states  that  the  Toledo,  Cin- 
cinnati and  Saint  Louis,  and  the  Ohio  Central  Railroads  will  display  the  signals. 

Special  1  a.  m.  indications  for  the  vicinity  of  the  Toledo,  Cincinnati  and  Saint  Louis 
Railroad,  in  Northern  Ohio  and  Eastern  Indiana,  are  telegraphed  daily  to  Mr.  X. 
McKinnon,  superintendent  of  telegraph  at  Toledo. 

Special  1a.m.  indications  for  the  vicinity  of  this  road  in  Central  Illinois  and  Western 
Indiana  are  telegraphed  daily  to  Mr.  H.  A.  Boomer,  division  superintendent,  Charles- 
ton, 111. 

Mr.  McKinnon  states  that  the  messages  will  be  sent  to  the  towns  along  the  road,  and 
if  this  is  not  satisfactory,  signals  will  be  displayed  on  the  trains. 

The  observer  at  Toledo  also  reports,  in  letter  of  June  24, 1885,  that  the  officials  of  the 
Ann  Arbor  and  Northern  Michigan  Railroad  have  promised  to  display  the  signals  on 
their  trains  as  soon  as  the  road  is  completed  to  Mount  Pleasant,  Mich,,  which  will  he 
in  a  month  or  two. 
U  The  observer  at  Shreveport,  La.,  in  letter  of  June  20,  1885,  states  that  the  merchants 
are  deeply  interested  in  the  subject  of  weather  and  temperature  signals,  and  intend  pur- 
chasing a  set  of  flags  for  display  on  the  signal  office  flag-staff. 

The  observer  at  Leavenworth,  Kane.,  in  letter  of  June  20, 1885,  states  that  the  display 
of  signals  on  the  Kansas  Central  Railway  began  June  20,  1885.  The  adoption  of  this 
system  of  signals  by  this  road  is  due  to  the  perseverence  and  energy  of  Dr.  R.  J.  Brown, 
chairman  of  the  meteorological  committee  of  the  Leavenworth  Board  of  Trade,  and  to 
the  efforts  of  the  observer.  Flags  cannot  be  used  to  advantage,  owing  to  the  obstruc- 
tions offered  by  two  bridges,  and  the  superintendent  of  the  road  has  had  an  ornamental 
and  well-arranged  set  of  disks  painted  on  white  surfaces  of  steel,  to  be  fixed  in  grooved 
slats  placed  on  each  side  of  the  baggage-cars.  Trains  displaying  these  signals  ran  be- 
tween Leavenworth  and  Miltonville,  a  distance  of  166  miles,  and  decided  interest  is 
manifested  in  them  by  the  public. 

.    Special  indications  for  Kansas,  Indian  Territory,  and  Western  Missouri  are  sent  daily 
at  1  a.  m.  to  the  observer  at  Leavenworth,  Kans. 

The  observer  at  Indianapolis,  I  rid.,  in  letter  of  April  27, 1885,  reports  that  Mr.  Joseph 
W.  Sherwood,  superintendent  Cincinnati,  Indianapolis,  Saint  Louis  and  Chicago  Railroad, 
desires  to  display  signals  on  his  trains  as  soon  as  arrangements  can  be  made.  The  ob- 
server was  informed  as  to  the  kind  of  signals  to  use,  and  directed  to  notify  Mr.  Sher- 
wood that  special  predictions  for  the  region  of  his  road  will  be  sent  him  if  he  adopts  the 
system. 

Weather  and  temperature  signals  are  displayed  daily  at  Bristol,  R.  I.,  and  at  Water* 
town,  N.  Y.,  by  interested  persons. 

In  letter  of  June  25,  1885,  the  observer  at  Toledo,  Ohio,  forwarded  a  communication 
from  Mr.  T.  M.  Peelar,  superintendent  Ohio  Central  Railroad,  requesting  that  the  1  a.  m. 
indications  be  sent  him.    Mr.  Peelar  was  informed  that  a  telegram  designating  the  peons? 
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flags  to  be  displayed  at  stations  on  the  Ohio  Central  Railroad  will  be  sent  liirn  at  Bucy- 
rus,  Ohio,  at  1  a.  m.  daily.  He  was  also  sent  circulars  to  be  used  in  translating  mes- 
sages, if  he*  desires  only  to  bulletin  the  indications  at  stations  on  the  line. 

It  is  apparent  that  this  method  of  announcing  weather  changes  has  been  received  with 
great  favor  by  the  public,  and  that  the  information  given  is  of  value  to  a  large  number 
of  persons.  This  is  abundantly  shown  by  the  hearty  indorsement  that  the  system  has 
met  with  wherever  it  has  been  introduced. 

It  is  hoped  that  these  signals  will,  in  the  near  future,  be  displayed  in  many  towns 
where  the  residents  have  no  means  at  present  of  obtaining  information  as  to  probable 
weather  changes. 

The  simplicity  and  utility  of  the  system  cannot  fail  to  commend  it  to  every  person  who 
realizes  the  importance  of  a  foreknowledge  of  the  weather. 

It  is  only  necessary  that  the  signal  flags  be  purchased  (the  cost  of  the  entire  set  ranging 
from  $16  to  $21)  and  that  some  public-spirited  citizen  devote  a  few  minutes'  time  each  day 
to  displaying  the  proper  signal,  or  signals,  on  a  flag-staff  in  a  prominent  position  near  the 
center  of  the  town.  The  indications  for  the  locality  can  be  sent  from  this  office  each  day 
at  a  cost  of  20  cents,  or  they  can  possibly  be  received  from  a  neighboring  Signal-Service 
station,  or  railway  Btation,  by  telephone  or  telegraph.  By  these  means  an  entire  com- 
munity can  be  benefited  at  a  very  small  outlay. 

The  co-operation  of  a  greater  number  of  railroads  is  also  desired,  as  it  has  been  found 
that  the  display  of  these  signals  from  railway  trains  and  at  railway  stations  has  been  pro- 
ductive of  the  best  results. 

The  following  is  quoted  from  an  interesting  article  on  the  Ohio  meteorological  bureau, 
written  by  Pro£  T.  C.  Mendenhall,  director  of  the  Ohio  State  weather  service,  and  pub- 
lished in  the  American  Meteorological  Journal,  May,  1884: 

"  One  of  the  most  important  undertakings  of  the  bureau  has  been  the  establishment 
of  a  system  of  railway  signals,  by  means  of  which  people  in  the  neighborhood  of  a  rail- 
way line  could  be  notified  of  the  weather  probabilities  of  the  day  in  accordance  with  the 
predictions  received  from  Washington.  The  first  report  issued  by  the  bureau  contained 
a  reference  to  the  proposed  scheme,  which  had  been  suggested  by  Mr.  M.  R.  Tracy,  of 
Latchie,  Ohio. 

"In  the  spring  of  1883  one  of  the  railroads  connecting  Columbus  with  Cleveland  (the 
Cleveland,  Mount  Vernon  and  Delaware  Railroad)  consented  to  undertake  the  experiment, 
offering  to  bear  the  expenses  necessary  in  equipping  the  cars  with  the  necessary  signals. 
The  subject  of  the  most  suitable  system  of  signals  received  careful  consideration.  It 
was  important  that  those  selected  should  be  at  once  simple,  easily  interpreted,  and  of 
such  character  as  to  be  readily  distinguished  at  a  considerable  distance.  It  was  deter- 
mined to  confine  the  predictions,  for  the  present  at  least,  to  forecasts  of  temperature  and 
the  state  of  the  weather  as  to  precipitation.  Three  forms  were  chosen,  called  by  the 
familiar  names  sun,  moon,  and  star.  These  are  shown  in  two  colors,  red  and  blue.  The 
red  signals  refer  to  temperature  and  the  blue  to  rainfall.  The  sun,  a  round  disk  nearly 
3  feet  in  diameter,  is  understood  to  mean  a  probable  rise  in  temperature  if  red,  or  a  gen- 
eral rain  if  blue.  The  moon)  a  crescent,  means  falling  temperature  if  red,  and  clear  or 
fair  weather  if  blue.  The  star,  five-pointed,  means  stationary  temperature  if  red,  and 
local  rains  if  blue. 

"Experience  has  shown  that  these  signals  are  admirably  adapted  to  the  service  to 
which  they  have  been  put,  being  easily  distinguished  from  each  other  and  instantly  in- 
terpreted after  a  little  practice. 

"The  Chief  of  the  United  States  Signal  Service,  General  Hazen,  has  generously  co- 
operated with  the  bureau  to  secure  the  success  of  the  experiment.  Special  telegrams 
have  been  sent,  using  the  language  of  the  signals,  for  the  region  of  country  traversed  by 
the  road.  The  trains  bearing  these  signals  on  the  baggage  cars  leave  a  point  near  the 
middle  of  the  line  about  5  o'clock  a.  m.,  thus  bringing  the  forecast  to  the  attention  of 
residents  along  the  line  at  an  early  hour.  Verification  observers  have  been  appointed  at 
nearly  every  station  along  the  route,  and  thus  far  the  predictions  have  been  found , 
correct  in  85  cases  in  100.  The  want  of  one  or  two  additional  signals  has  been  felt 
for  occasional  use  in  forecasting  extraordinary  changes,  such  as  extreme  cold,  violent 
winds,  &c  The  matter  is  receiving  consideration,  but  no  selection  of  such  signals  has 
been  made.  The  Bureau  has  furnished  models  of  these  signals  to  several  persons  inter- 
ested in  this  work  who  are  making  efforts  to  have  them  placed  on  roads'in  other  States, 
and  it  is  intended  to  extend  the  system  in  Ohio  during  the  present  year  (1884). " 

In  connection  with  my  report  on  this  subject  I  have  the  honor  to  submit  also  the  re- 
ports made  by  Prof.  P.  H.  Mell,  jr.,  director  of  the  Alabama  State  weather  service, 
Mr.  E.  H.  Mark,  secretary  Ohio  meteorological  bureau,  and  Prof.  William  M.  Davis, 
secretary  New  England  Meteorological  Society. 

These  reports  are  of  special  interest,  as  they  indicate  the  importance  attached  to 
weather  predictions  in  Alabama,  Ohio,  and  New  England,  and  also  show  the  extent  to 
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which  the  ubo  of  the  weather  and  temperature  signals  has  been  carried  in  these  sections  * 
through  the  generous  co-operation  of  railway  officials  and  others:  , 

Ohio  Meteorological  Bubkau, 

Columbus,  Ohio,  June  8,  1885. 

Deae  Sir:  In  reply  to  yours  of  the  6th  instant,  I  have  the  honor  to  inform  yon  that 
the  railway  weather  signals  are  displayed  on  the  Cleveland,  Mount  Vernon  and  Dela- 
ware, both  divisions  of  the  Columbus,  Hocking  Valley  and  Toledo,  and  the  Columbus 
and  Cincinnati  Midland  Railroads.  This  bureau  has  charge  of  all  the  signals,  and  keeps 
a  man  employed  at  the  Union  Depot  in  Columbus  to  change  the  signals  on  all  trains 
carrying  them.  The  signals  are  also  displayed  on  the  morning  trains  coming  into  Co- 
Iambus. 

The  predictions  are  received  here  in  Columbus  at  about  1  a.  m.,  and  are  immedi- 
ately transmitted  to  the  night  operator  at  the  telephone  office,  who  transmits  them  to 
the  telegraph  offices  at  the  depot.  The  night  operator  also  transmits  them  to  the  train 
dispatcher  of  each  of  the  roads,  who  immediately  telegraphs  them  to  the  other  end  of  the 
road,  so  that  the  morning  train  leaving  for  Columbus  displays  the  signals.  The  signals  are 
changed  at  these  points  by  the  baggage-master.  On  the  Cleveland,  Mount  Vernon  and 
Delaware  the  telegram  containing  the  signals  is  sent  to  Akron,  the  central  office  of  the 
road.  The  superintendent  then  issues  an  order  to  his  trainmen  in  the  same  manner 
that  all  other  train  orders  are  issued. 

The  superintendent  of  the  Cleveland,  Mount  Vernon  and  Delaware  Railroad  is  N.  Moo- 
sarrat,  Akron,  Ohio.  The  superintendent  of  the  Columbus,  Hocking  Valley  and  Toledo 
Railroad  is  G.  R.  Carr,  Columbus,  Ohio.  The  superintendent  of  the  Columbus  and  Cin- 
cinnati Midland  Railroad  is  S.  P.  Peabody,  Columbus,  Ohio.  The  first  two  named  gen- 
tlemen have  taken  great  interest  in  the  work,  and  have  done  all  they  could  to  assist  the 
bureau  in  carrying  on  the  work. 

The  number  of  stations  on  the  Columbus,  Hocking  Valley  and  Toledo  is  about  one 
hundred;  on  the  Cleveland,  Mount  Vernon  and  Delaware,  thirty-seven;  on  the  Columbus 
and  Cincinnati  Midland,  thirty. 

In  addition  to  the  above,  many  towns  display  the  signals  in  prominent  places,  and  quite 
an  interest  has  been  worked  up  in  some  places.  Applications  are  received  frequently 
from  towns  not  lying  on  the  railroads  displaying  the  signals  asking  for  the  signals  in 
their  locality.  Some  of  the  agricultural  societies  of  the  State  are  anxious  to  take  bold  of 
the  system,  but  the  bureau  is  not  able  financially  to  extend  the  work. 

Those  sections  receiving  the  signals  place  great  reliance  on  the  predictions  as  sent  out 
by  the  Chief  Signal  Office.  The  large  percentage  of  verification  makes  it  a  reliable  source 
of  information. 

Hoping  that  the  work  may  be  greatly  extended  and  ready  to  give  any  further  infor- 
mation that  you  may  desire, 

I  am,  very  respectfully,  your  obedient  servant, 

E.  H.  MARK,  Secrelttrw. 

General  W.  B.  Hazen, 

Chief  Signal  Officer,  Washington,  D.  C. 

[State  Agricultural  and  Mechanical  College,  Department  of  Natural  History  and  Geology,  and 

Central  Office  State  Weather  Service.] 

Auburn,  Ala.,  June  16,  1885w 

Dear  Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  the  6th  instant, 
and  send  inclosed  a  list  of  the  railroads  displaying  signals,  their  superintendents,  the  men 
having  charge  of  the  weather  service  on  these  various  roads,  and  the  stations  at  which 
these  signals  are  displayed. 

*  The  superintendents  of  all  the  roads  have  taken  the  matter  under  their  immediate 
charge,  except  the  Mobile  and  Montgomery  Railroad,  the  Mobile  and  Girard  Railroad, 
and  the  Western  Railroad  of  Alabama. 

The  weather  service  on  the  first  two  of  these  roads  is  under  the  direction  of  the  chief 
telegraph  railroad  operators,  while  on  the  last-named  road  I  authorize  the  operators  at 
the  stations  to  appropriate  the  message  you  furnish  me  each  day,  which  they  catch  as  it 
passes  over  the  wires.  This  road  has  no  wires  of  its  own,  and  the  Western  Union  Tele- 
graph Company  will  not  let  the  railroad  authorities  send  these  telegrams  without  charge. 

The  weather  indications  are  received  at  this  office  between  6  and  7  o'clock,  and  are  the 
indications  issued  from  your  office  at  1  a.  m.  • 

The  East  Tennessee,  Virginia  and  Georgia  Railroad  does  not  own  its  telegraph  lines* 
and  the  only  way  to  display  signals  along  that  road,  I  found,  was  to  display  them  from 
the  trains.    The  schedule  on  this  road  enables  the  signals  to  reach  all  parts  of  the  road 
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before  3  p.  m.  I  hope  soon  to  have  the  signals  displayed  from  the  trains  on  the  following 
roods,  viz:  The  Alabama  Great  Southern  Railroad,  the  Montgomery  and  Eufaula  Bail- 
road,  the  Memphis  and  Charleston  Railroad,  the  Columbus  and  Western  Railroad. 

These  roads  do  not  own  their  telegraph  lines,  and  hence  the  only  way  to  reach  the  ter- 
ritory is  by  displaying  the  signals  from  the  trains  for  the  present. 

The  following  are  the  railroads,  with  number  of  stations  on  each,  that  receive  the 
weather  signals  daily: 


Name  of  railroad. 

»              -■                   -■  ■ 
Superintendents. 

Number  of 
stations. 

Remarks. 

Atlanta  and  West  Point 
and  Western   of    Ala- 
bama. 

• 

South  and  North..... 

Cecil  Gabbett,  Montgomery,  Ala. 
M.  9.  Belknap,  Montgomery,  Ala. 

Levi  Hege,  Birmingham,  Ala 

J.  M.  Bridges,  Selma,  Ala. 

12 

9 
3 

0 

11 
64 

8 

The  stations  on  this  road 
are  not  furnished  by  the 
railroad  s  u  perinte  nd- 
ent,  but  directly  from 
Auburn,  Ala. 

Mobile  and  Montgomery.. 
Mobile  and  Girard 

Signals  are  furnished  for 
these  stations  to  Mr.  W. 
Haylow,  Montgomery, 
Ala. 

Signals  are  f  u  r  n  i  s  hed 

The  Georgia  Pacific 

these  stations  through 
Mr.  J.  A.  Roland,  rail- 
road telegraph  opera- 
tor, Columbus,  Ga. 

Eaftt  Tennessee.  Virginia 

and  Georgia  (Alabama 
Division). 
North  Eastern,  of  Georgia. 

H.  R.  Bernard,  Athens,  Ga... 

I  am,  very  respectfully, 


The  Chief  Signal  Officer,  Washington,  D.  C. 


P.  H.  MELL,  Jr., 
Director  Alabama  Weather  Service. 


New  England  Meteorological  Society, 

Cambridge,  Mass.,  .7Wy9,  1885. 

Chief  Signal  Officer,  United  States  Army, 

Washington,  D.  C: 

Sir:  In  reply  to  your  letter  of  the  6th  ultimo,  I  have  the  honor  to  send,  inclosed,  a  list 
of  stations  in  New  England,  excepting  Connecticut,  displaying  cold- wave  and  other 
weather  signals. 

The  1  a.  m.  indications  are  sent  by  mail  from  the  Boston  Signal  Office  to  the  following 
telephone  exchanges: 

Haverhill,  Lowell,  Salem,  South  Framingham,  and  Worcester,  Mass. ;  also  to  G.  S.  Bass, 
assistant  postmaster,  Quincy,  Mass.  The  morning  mail  reaches  these  points  in  time  for 
an  early  display  of  flags. 

The  same  indications  are  telegraphed  from  Signal  Office  in  Boston  to  W.  H.  Childs. 
Brattleborough,  Vt;  Telephone  Exchange,  Manchester,  N.  H.,  and  from  Signal  Office  in 
New  Haven,  Conn. ,  to  Telephone  Exchange,  Springfield,  Mass. 

It  is  from  these  centers  that  we  hope  to  display  flags  and  to  extend  the  display  to  ad- 
joining towns. 


Where  the  flags  are  displayed  they  are  reported  to  give  much  satisfaction. 
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Very  respectfully,  your  obedient  servant, 

W.  M.  DAVIS, 
Secretary  New  England  Meteorological  Society. 

I  am,  sir,  very  respectfully,  vour  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps. 
The  Chief  Signal  Officer  of  the  Army, 

Washington,  D.  C. 
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REPORT  ON  RAILWAY  WEATHER  BULLETIN  SERVICE. 

Signal  Office, 
Washington,  D.  C\,  June  30,  1335. 

Sir:  I  have  the  honor  to  make  the  following  report  npon  the  work  done  by  this  serv- 
ice in  connection  with  the  Railway  Weather  Bulletin  Service  during  the  year  end  m» 
June  30,  1885: 

In  arranging  for  railway  bulletins  of  weather  reports,  the  following  points  are  ob- 
served: 

This  office  causes  the  indications  to  be  furnished  at  a  fixed  hour  to  any  railway  com- 
pany volunteering  to  transmit  them  over  their  lines  without  charge  to  the  United  States. 

The  bulletins  are  displayed  upon  bulletin  boards,  having  a  heading  as  follows:  '  *  Daily 
weather  report,  Signal  Service,  United  States  Army.     Published  by  co-operation  of  the 

Railway  Company  and  posted  for  the  benefit  of  agriculture,  commerce,  and  the 

traveling  public." 

Each  station  is  supplied  by  this  office  with  the  following  articles:  One  bulletin- board, 
one  district  map,  one  district  map  frame,  Forms  125a  (monthly  report),  Forms  126  (rail- 
way bulletins),  franked  envelopes. 

The  superintendents  of  the  railway  companies  have  the  indications  telegraphed  to  all 
the  offices  on  their  roads  at  as  early  an  hour  as  practicable  after  they  are  open  for  busi- 
ness, and  a  copy  of  the  indications,  plainly  written  upon  the  "railway  bulletin. '*  t> 
posted  without  delay  upon  the  bulletin-board  at  each  railway  station. 

The  time  of  receiving  and  time  of  displaying  the  indications  are  noted  by  the  operator 
on  Form  125a,  which  form  is  forwarded  to  this  office  by  mail  at  the  end  of  each  month 
by  the  operator  or  manager  in  charge  of  the  telegraph  office  at  which  the  indications  are 
received,  and  a  retained  copy  is  kept  for  reference.  Four  of  the  bulletins  displayed  at 
the  station  are  forwarded  to  this  office  by  mail  with  Form  125a,  one  bulletin  for  each 
week  included  in  the  report. 

Observers  in  charge  of  Sigtfal  Service  stations  from  which  the  indications  and  weather 
reports  are  distributed  give  special  attention  to  this  portion  of  their  duties.  They  «* 
that  the  reports  are  furnished  to  the  operator  or  designated  agents  of  the  companies  im- 
mediately upon  their  receipt  from  this  office. 

They  also  confer  with  the  officers  of  the  railway  companies  at  their  stations  and  ex- 
plain that  the  object  of  the  railway  bulletin  service  is  to  distribute  the  information  col- 
lected at  this  office,  and  that  the  reports  may  prove  of  value  to  the  railroads,  the  travel- 
ing public,  and  to  citizens  on  the  lines  of  the  roads. 

The  railway  bulletin  system  of  weather  reports  is  a  most  valuable  adjunct  of  the  Sie- 
nal  Service.  Through  the  co-operation  of  the  many  railroad  companies  that  have  «*«  o- 
erously  extended  their  aid  without  expense  to  the  United  States,  the  indication**  art 
daily  posted  at  hundreds  of  towns,  villages,  and  stations  throughout  the  country,  and 
thus  thousands  of  persons  are  kept  fully  informed  as  to  the  conditions  of  the  weutN  r 
and  the  indications  for  the  succeeding  twenty- four  hours.  These  small  places  on  th* 
lines  of  railroads  have  no  newspapers,  and  many  of  them  being  at  a  great  distance  from 
the  principal  cities,  the  large  number  of  people  who  are  interested  in  and  benefited  l»t 
the  weather  reports  have  no  means  of  obtaining  the  information  except  through  thic 
telegraph  offices  of  the  railway  companies.  It  will  be  readily  seen,  therefore,  that  the 
farmers,  fruit-growers,  shippers  of  merchandise,  lumbermen,  and  persona  engaged  iu 
other  industries  who  are  dependent  upon  this  system  of  publishing  the  weather  report* 
are  deeply  interested  in  its  support  and  extension. 

The  following  extracts  from  the  reports  of  the  inspectors  of  the  railway  bulletin  aerv 
ice  indicate  the  importance  attached  to  the  work  done  by  the  Sigual  Service  in  this  mat- 
ter: 

[From  report  of  the  inspection  of  the  weather  bulleti  ns  posted  on  the  Cincinnati,  Wa*bingfcm  sb4 
Baltimore  Railroad,  by  Sergt.  L.  Dunne,  December,  1884.J 


"  With  a  few  exceptions  I  found  the  indications  for  the  day  on  which  my  visit 
made,  posted  on  the  bulletin-boards.    No  bureau  of  the  Government  is  more  appreo- 
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ated  than  the  Signal  Service.  Although  my  final  instructions  of  November  25,  1884, 
did  not  mention  post-offices,  yet  I  made  it  a  point  to  visit  those  displaying  4  Farmers' 
Bulletins.'  I  found  the  bulletins  were  promptly  posted.  Postmasters  say  that  hardly 
a  person  enters  the  office  without  consulting  the  bulletin.  All  speak  in  flattering  terms 
of  the  great  success  attained  in  weather  forecasts.  The  weather  warnings  are  closely 
watched." 

[From  report  of  stations  inspected  on  the  Cleveland,  Columbus,  Cincinnati  and  Indianapolis  Bail- 
road,  by  Sorgt.  William  Line,  December  13, 1884.] 

11  The  people  along  the  various  divisions  take  great  interest  in  this  work,  and  the  in- 
dications are  of  great  value  to  them,  I  am  positive,  for  during  the  trip  I  had  an  oppor- 
tunity to  see  the  people  and  consult  them. " 

[From  report  of  stations  inspected  on  the  Flint  and  Pere  Marquette  Railroad,  by  Sergt.  N.  B. 
Conger,  December  18, 1884.] 

"  I  found  the  reports  posted  promptly.  They  were  up  to  date,  and  are  considered  of 
great  value  by  the  railroad  company  and  the  citizens  of  the  several  towus  where  they 
are  posted,  and  the  service  can  be  congratulated  upon  this  evident  display  of  interest  in 
the  weather  reports. ' ' 

[From  report  of  stations  inspected  on  the  Chicago  and  West  Michigan,  and  Grand  Rapids  and 
Indiana  Railroads,  by  Sergt.  J.  E.  Mueller,  January  19,  1835.] 

"  The  stations  of  Newaygo,  Casnovia,  Kent  City,  and  Sparta  Centre  are  all  flourishing 
lumber  towns,  and  near  the  southern  terminus  of  the  Newaygo  branch  of  the  Chicago 
and  West  Michigan  Railroad ;  the  country  abounds  in  prosperous  farms  and  fruit  orchards, 
the  owners  of  which  are  greatly  interested  in  the  daily  bulletins,  and  derive  considera- 
ble benefit  from  their  regular  display.  The  agent  at  Sparta  Centre  stated  that  on  vari- 
ous occasions  when,  by  accident  or  want  of  time,  the  indications  were  missed  the  people 
would  promptly  request  him  to  call  up  the  sending  station  and  get  them  for  their  infor- 
mation. '  You  see  from  that, '  he  continued,  '  that  it  would  not  do  here  to  neglect  these 
reports,  for  they  have  taken  too  strong  a  foothold  in  this  section  of  country. '  The  in- 
terest manifested  in  the  reports  is  gratifying." 

[From  report  of  stations  inspected  on  the  Allegheny  Valley,  the  Pittsburg,  Fort  Wayne  and  Chi- 
cago, and  the  Bellaire,  Zanesville.and  Cincinnati  Railroads,  by  Sergt.  O.  D.  Stewart,  February  17, 
1885.    Number  of  stations  inspected  117.] 

44  The  general  managers  and  superintendents  of  telegraph  of  each  of  the  above-men- 
tioned roads  take  great  interest  in  these  reports,  and  they  not  only  desire  but  direct  their 
agents  and  operators  to  copy  the  indications  regularly,  to  give  the  public  every  facility 
to  consult  them,  and  to  do  all  they  canto  aid  in  their  promulgation.  The  railway  bul- 
letin is  an  important  work  of  the  service,  as  it  reaches  points  too  remote  to  be  supplied 
in  any  other  manner.  My  tour  of  inspection  included  portions  of  the  States  of  Penn- 
sylvania, Ohio,  Indiana,  and  Illinois.  I  found  the  interest  varied  in  different  localities, 
depending  largely  upon  the  prevailing  occupations  of  the  people,  but  increasing  in  all 
localities.  In  Ohio  a  more  general  interest  is  manifested  than  in  the  other  States  men- 
tioned. Many  of  the  railroads  running  through  that  State  carry  the  railway  signals  on 
sides  of  the  baggage  cars.     These  signals  are  regularly  looked  for  and  noted. 

"All  towns  having  a  population  of  from  2,000  to  7,000  should  receive  the  indications 
regularly,  and  especially  have  all  the  cold-wave  orders  telegraphed  to  them.  In  towns 
of  this  size  there  are  enough  persons  sufficiently  interested  to  bear,  should  it  be  neces- 
sary, the  cost  of  transmitting  the  warnings.11 

[  From  report  of  stations  inspected  on  the  New  York  and  New  England  Railroad,  by  Private  J.  P. 

Slaughter,  February  27, 1885.] 

"Much  interest  is  manifested  in  predictions  at  nearly  all  stations.  A  large  number 
of  persons,  both  travelers  and  residents  along  the  road,  daily  consult  these  bulletins,  and 
are  frequently  much  benefited  by  them." 

During  the  year  ending  June  30,  1835,  the  railway  weather  bulletin  service  has  been 
established  on  the  following-named  roads: 


Name  of  railroad. 


Number 
of  sta- 
tions 


the  indi- 
cations. 


Bellaire.  Zanesville  and  Cincinnati. 

Ohio  River 

Saint  Louis  and  Cairo 

Washington,  Ohio  and  Western 

Chicago  and  Alton 

Cleveland,  Lorain  and  Wheeling.... 


9 

9 
12 

7 
15 

7 


South  Carolina '. 

Charleston  and  Savannah 

Richmond  and  Alleghany 

North-Eastern 

Saint  Louis,  Iron  Mountain  and  South 
ern 


Number 
of  sta- 
tions 
posting 
the  indi- 
cations. 

10 

6 

oo 

5 
20 


526 


REPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 


The  stations  posting  the  indications  on  the  railroads  mentioned  in  the  following  li> 
have  been  inspected  during  the  year:   . 


Name  of  railroad* 


New  York  Central  and  Hudson  River 

Baltimore  and  Ohio , 

Boston  and  Lowell , 

Worcester,  Nashua  and  Rochester 

New  York  and  New  England 

Old  Colony 

Providence  and  Worcester 

Burlington,  Cedar  Rapids  and  Northern , 

Chicago  and  Northwestern 

Marietta  and  Cincinnati 

Cleveland,  Columbus,  Cincinnati  and  Indianapolis 

Grand  Rapids  and  Indiana 

Chicago  and  West  Michigan , 

Detroit,  Grand  Haven  and  Milwaukee 

Flint  and  Pere  Marquette 

Detroit,  Lansing  and  Northern 

New  York,  Ontario  and  Western 

Southern  Central 

Allegheny  Valley 

Pittsburg,  Fort  Wayne  and  Chicago 

Bellaire.Zanesvilleand  Cincinnati 

Eastern 

Grand  Trunk  (Yarmouth  to  Island  Pond) 

Maine  Central 

Portland  and  Ogdensburg 

Atchison,  Topeka  and  Santa  F6 

Kansas  City,  Saint  Joseph  and  Council  Bluffs 

Philadelphia,  Wilmington  and  Baltimore 

Philadelphia  and  Reading. .% 

Northern  Central 

Philadelphia  and  Erie 

United  Railroads  of  New  Jersey 

West  Jersey 

Baltimore  and  Potomac .' 

Huntingdon  and  Broad  Top  Mountain 

Cumberland  Valley 

Memphis  and  Charleston  Division  East  Tennessee,  Vir 

ginin  and  Georgia 

Pennsylvania 


Number  of 
stations  in- 
spected. 


20 
71 
13 
18 
45 
108 
18 
98 
60 
H 
33 

81 

40 

4 

14 
21 
81 
22 
38 
66 
13 
51 
14 
11 
12 
88 
45 
37 
119 
4 
26 
53 
35 
4 
8 
10 

7 
76 


Name  of  inspector. 


Sergt.  J.  O.  Barnes. 
8ergt.  Geo.  W.  Fehyer. 
Sergt.  O.  B.  Cole. 

Do. 
Private  J.  P.  Slaughter. 
Private  O.  N.  Oswcll. 
Sergt.  O.  B.  Colo. 
Sergt.  P.  F.  Lyons. 
Sergt.  T.  B.  Jenning*. 
Sergt.  L.  Dunne. 
Sergt.  Williftm  Lim*. 
/ Sergt.  J.  E.  Mueller. 
1  Private  8.  R.  Richey . 
J  Sergt.  J.  E.  Mueller. 
V Private  S.  It.  Ricliey. 
Sergt.  N.  B.  Conger. 

Do. 

Do. 
Sergt.  J.  G.  Linsley. 

Do. 
Sergt.  O.D.Stewart. 

Do. 

Do. 
Sergt.  G.Liebmann. 
Private  B.  A.  Kinney. 

Do. 
Sergt.  G.  Liebmann. 
Private  E.M.Philebanm. 
CorpL  G.  A.  Weber. 
Sergt.  C.  N.  Kitehel. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Sergt.  D.T.  Flannery. 
Sergt.  CN.Kitchel. 


The  total  number  of  railway  bulletin  stations  inspected  during  the  year  is  1,469. 
In  addition  to  those  given  in  the  above  lists,  the  following  railroads  also  poet  the 
weather  bulletins:  Boston  and  Maine,  34  stations;  Lehigh  Valley,  30  stations;  Loui*- 
ville  and  Nashville,  20  stations. 
The  stations  on  the  above-named  roads  were  not  inspected  this  year. 
The  railway  bulletin  service  was  discontinued  on  the  Chicago,  Saint  Paul,  Minneapo- 
lis and  Omaha  Railway  October  9, 1884,  and  on  the  Burlington,  Cedar  Rapids  and  North- 
ern Railway  February  25,  1885. 

There  are  fifty-one  railroads  co-operating  with  the  Signal  Service  in  this  important 
work,  and  the  indications  are  posted  at  1,555  stations  along  the  lines  of  these  roads. 

Assuming  that  upon  an  average  there  are  twenty-five  persons  at  each  of  these  rail  wjr 
stations  who  are  directly  interested  in  the  weather  indications,  it  will  be  seen  that  At 
the  total  of  1,555  stations  there  are  38,875  people  who  are  daily  benefited  by  this  *y*tem 
of  weather  reports. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Oorp*_ 
The  Chief  Signal  Officer  of  the  Aumy, 

Waxhinyton,  D.  C 
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APPENDIX    57. 


REPORT  ON  RIVER  AND  FLOOD  WARNINGS. 

Signal  Office, 
'    Washington  City,  June  30, 1885. 

SlB:  I  have  the  honor  to  state  that  the  river  and  flood  reports  from  regular  Signal 
Service  and  special  river  stations  have  been  continued  throughout  the  year  ending  June 
30,  1885,  as  in  previous  years. 

The  river  Bystem  of  the  United  States  embraces  some  of  the  largest  navigable  rivers  of 
the  world,  and  the  area  of  country  drained  by  them  includes  great  and  fertile  tracts  of 
agricultural  and  mineral  lands. 

The  enormous  products  of  the  soil  and  mines  have  so  stimulated  the  river  commerce 
that  millions  of  dollars  are  invested  in  levees,  wharves,  dams,  shipping,  Ac. 

The  frequent  disasters  to  these  investments  by  storms  and  floods,  and  the  destruction 
of  property  resulting  from  the  sudden  and  unforecasted  rises  of  the  rivers,  have  created 
a  demand  for  such  information  as  can  be  used  to  assist  the  property  owners  and  the  pub- 
lic generally  in  anticipating  the  future  rise  of  the  rivers  to  the  danger  line. 

In  the  absence  of  storms  and  floods  the  interests  of  the  river  commerce  also  demand  a 
knowledge  of  the  water  supply  in  the  tributaries  of  our  great  rivers,  to  permit  a  deter- 
mination of  the  future  supply  of  water  for  purposes  of  navigation  at  points  where  the 
depth  is  sometimes  insufficient.  River  observations  will  indicate  the  slightest  increase 
or  decrease  of  water  in  the  river  caused  by  recent  rains,  melting  of  snow,  or  drought. 

The  rise  or  fall  of  the  water  at  any  point  will,  as  a  rule,  cause  a  rise  or  fall  farther  down 
the  river.  To  warn  those  interested  who  are  located  below,  the  observations  are  imme- 
diately telegraphed  down  the  river  to  such  points  as  experience  has  shown  are  most  de- 
sirable for  the  warning  of  river  interests. 

At  points  where  meteorological  stations  of  the  Signal  Service  are  located,  the  observers 
of  such  stations  are  charged  with  taking  the  river  observations.  At  other  points  where 
river  observations  are  desired  the  observers  are  selected  from  the  citizens  at  those  points. 

The  duties  required  of  the  special  river  observers  consist  of  taking  and  recording  oIh 
serrations  at  stated  hours  of  (1)  the  depth  of  the  water  in  the  river;  (2)  the  state  or  con- 
dition of  the  weather;  (3)  the  direction  of  wind;  (4)  the  amount  of  rain  or  snowfall  since 
the  last  observation;  (5)  the  depth  of  the  snow  on  the  ground.  These  phenomena,  if 
ordered  sent  by  telegraph,  are  reduced  to  a  brief  cipher  telegram,  as  hereinafter  described, 
and  delivered  to  the  local  telegraph  office  for  transmission  to  such  points  as  may  be  di- 
rected by  the  Chief  Signal  Officer.  If  ordered  sent  by  mail,  they  are  not  enciphered,  but 
entered  on  the  postal  cards  or  other  form  furnished  the  river  observer,  according  to  the 
printed  headings  thereon,  and  mailed  to  their  destination. 

The  data  collected  in  making  these  observations  being  for  the  benefit  of  the  public, 
special  river  observers  are  authorized  to  furnish  such  data  to  any  one  needing  the  infor- 
mation. 

This  branch  of  the  service  has  been  largely  increased,  and  a  much  greater  area  of  country, 
affected  by  the  changes  in  our  larger  rivers,  has  been  covered.  The  resulting  value  of  the 
information  furnished  business  interests  has  been  very  great. 

On  January  1,  1885.  the  special  river  stations  were  arranged  in  sections  and  placed  in 
charge  of  the  Signal  Service  observers  at  section  centers. 

With  a  few  exceptions,  special  river  observers  receive  all  instructions  from,  or  through, 
and  render  all  reports  and  bills  to,  the  section  centers.  Observers  in  charge  of  section 
centers  receive,  examine,  and  certify  to  the  correctness  of  all  reports  and  bills  from  special 
stations,  and  then  forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
period  at  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
special  stations  in  this  direction  is  reported  to  the  Chief  Signal  Officer  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  De- 
fective reports  which  cannot  be  remedied  at  section  centers  are  sent  back  to  the  special 
stations  for  correction.  Section  centers  make  a  report  to  the  Chief  Signal  Officer,  on  the 
15th  day  of  each  month,  of  the  reports  which  are  missing  for  the  previous  month,  giv* 
ing  the  probable  reason  therefor. 
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In  certifying  to  bills,  care  is  exercised  to  see  that  the  time  for  which  charge  is 
is  correct,  the  vouchers  properly  signed,  &c  Bills  are  not  certified  to  until  the  reporti 
which  they  cover  are  received  and  acted  upon.  Each  bill  bears  the  following  certificate 
on  its  face,  signed  by  the  observer  in  charge  of  the  section  center:  "  The  account  is  cor- 
rect and  just,  and  the  services  have  been  rendered  as  stated." 

Bills  are  rendered  on  Form  9  (old  Form  62a)  and  filled  out  as  follows: 

"  For  services  rendered  as  river  observer,  at ,  for  the  month  of ,  188 — , 

for (give  the  number  of  observations),  at cents  per  day  (or  observation)." 

When  an  observation  or  report  has  been  missed  or  extra  ones  are  taken  the  iact  is  noted 
on  the  face  of  the  bill,  for  example:  ' '  No  observations  taken  August  2  and  7. ' '  The  bill 
is  altered  to  agree  with  work  done. 

Observers  in  charge  of  section  centers  are  held  responsible  for  the  correctness  of  all  bills 
certified  to  by  them,  and  they  assure  themselves  of  their  accuracy  before  forwarding  them 
to  this  office.  In  no  case  are  reports  or  bills  held  at  section  centers  longer  than  is  abso- 
lutely necessary  to  act  upon  them. 

In  corresponding  with  special  stations,  the  observers  in  charge  of  section  centers  exer- 
cise proper  official  courtesy  and  keep  a  careful  record  of  the  correspondence. 

The  number  of  observations  to  be  taken  daily  is  determined  by  the  Chief  Signal  Officer, 
or  by  the  observers  in  charge  of  centers. 

The  centers  are  usually  located  at  some  important  city  where  the  reports  of  the  spe- 
cial stations  in  the  vicinity  can  be  most  advantageously  collected  and  published  for  the 
benefit  of  the  river  commerce. 

On  November  19,  1884,  instructions  were  issued  in  pamphlet  form  for  the  guidance  of 
river  observers  in  erecting  gauges,  taking  observations,  rendering  reports,  &c ;  also  a 
complete  cipher  for  enciphering  reports  for  telegraphic  transmission.  These  instructions 
cover  the  entire  field  of  special  river  observations.  They  went  into  effect  on  the  Ten- 
nessee River  system  December  1,  1884,  and  at  all  other  special  river  stations  January  1. 
1885. 

On  January  1, 1885,  the  measurement  of  the  depth  of  water  was  changed  from  feet  and 
inches  to  feet  and  tenths  of  a  foot,  and  all  measurements  have  since  been  so  read,  re- 
corded, and  published. 

Regular  river  observations  are  made  at  2  p.  m.,  seventy-fifth  meridian  time,  daily; 
but  when  a  rise  in  the  river  is  sudden  or  dangerous,  or  when  special  reports  are  called 
for  by  the  observer  in  charge  of  the  section  center,  as  many  extra  observations  are  taken 
as  are  deemed  necessary  to  keep  the  public  fully  informed  of  the  nature  and  extent  of  the 
rise. 

Form  No.  203  is  used  for  enciphering  observations.  The  form  properly  filled  up  is  de- 
livered at  the  telegraph  office  as  soon  as  possible  after  taking  the  observations,  and  the 
report  is  immediately  telegraphed  to  the  observer  in  charge  of  the  center.  Upon  receipt 
of  the  reports  irom  the  stations  in  his  center  the  observer  in  charge  transfers  his  reports 
from  all  stations  to  Form  No.  108  (daily  report  of  stage  of  water  in  the  twenty-four 
hours  ending  at  2  p.  m.,  seventy-fifth  meridian  time).  This  form  gives  the  following 
data:  Names  of  stations  making  reports;  height  of  river  above  low  water;  change  in 
twenty-four  hours;  direction  of  wind  and  state  of  weather  at  time  of  report.  Copies  of 
this  form  are  posted  in  conspicuous  places  so  that  they  are  readily  accessible  to  the  public 
The  information  is  also  published  in  the  daily  newspapers.  By  these  means  all  interest* 
are  kept  fully  informed  of  the  condition  of  the  rivers,  and  are  thus  enabled  to  take  the 
necessary  precautions  for  protecting  property. 

In  cases  of  sudden  and  dangerous  rises,  and  of  floods,  the  information  which  is  given 
promptly  during  the  period  of  danger  is  of  incalculable  benefit  to  rivermen,  vessel-own- 
ers, shippers  of  merchandise,  &c.,  and  is  doubtless  often  instrumental  in  saving  lives. 

Whenever  necessary,  reports  from  adjoining  stations  are  ordered  sent  to  observers  at 
special  river  stations,  and  are  given  by  them  to  the  press,  and  also  posted  in  such  pub- 
lic places  as  are  most  frequented  by  persons  interested  in  the  condition  of  the  river. 

All  observations  taken  during  the  month  are  recorded  on  Form  No.  114.  One  copy  of 
this  form  is  retained  at  the  station,  and  two  copies  are  sent  to  the  observer  in  charge  of 
the  section  center. 

The  observer  at  Chattanooga,  Tenn.,  in  his  report  upon  the  operation  of  the 
flood  system  during  April,  1885,  states: 

*'  There  is  a  growing  opinion  of  the  value  of  the  system,  both  in  this  community 
in  places  lower  down  the  river  supplied  with  daily  bulletins  from  this  center.  The  lum- 
bermen have  been  so  greatly  benefited  by  the  reports,  that  they  are  anxious  to  obtain 
like  information  of  sudden  rises,  calculated  to  bring  down  timber  during  other 
and  a  memorial  to  this  effect  is  being  prepared  by  them,  which  will  be  forwarded. '* 

The  observer  at  Nashville,  Tenn.,  in  a  report  dated  March  9,  1885,  commentinfE 
a  sudden  rise  in  the  Cumberland  River,  states:  "  Reckoning  in  money  value  nil  prop- 
erty saved  during  the  rise  mentioned,  it  would  nwre  than  sustain  this  river-cento  lot 
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two  centuries  to  come.  Also:  u  The  steamboatmen  have  caused  a  large  bulletin-board, 
4  by  6  feet,  to  be  made,  at  great  expense  to  themselves,  whereon  is  shown  daily  the 
river  data," 

Reports  of  Western  floods  were  telegraphed  during  the  present  season,  by  special  mes- 
sage, to  the  observer  at  New  Orleans,  La.,  to  be  by  him  distributed  to  the  following 
addresses  by 'messenger,  whenever  practicable,  and  to  outlying  places  by  telegraph: 
The  Gapitolian  Advocate,  Baton  Rouge,  La. ;  W.  T.  Evans,  Vidalia,  La. ;  Thomas  Moore, 
Saint  Joseph,  La.;  M.  C.  Redmond,  Floyd,  La.;  A.  W.  Crandall,  Tailulah,  La.;  T.  J. 
Manghan,  Rayville,  La. ;  £.  M.  Coe,  Monroe,  La. ;  A.  G.  McMeans,  Bastrop,  La. ;  F.  H. 

G.  Iky  lor,  Lake  Providence,  La.; Floyd,  postmaster,  Delta,  La.;  L.  M.  Howard, 

Coushatta,  La. ;  L.  C.  Giffe,  Alexandria,  La. ;  Louisiana  Farmer,  New  Iberia,  La. ;  Dr.  J.  P. 
H.Wise,  Morgan  City,  La. ;  Maj.  S.  T.  Grisamore,  editor  Thibodeaux  Sentinel,  Thibodeaux, 
La.;  Sugar  Planters'  Association,  Donaldsonville,  La.;  Vickaburg  Herald,  Vicksburg, 
Miss. ;  Natchez  Democrat,  Natchez,  Miss. ;  Dr.  Trezevant,  Delta,  La. ;  B.  My  rick,  Girard, 
La. ;  Hon.  R.  C.  McCullough,  Waterproof,  La. ;  New  Orleans  Picayune,  New  Orleans,  La. ; 
New  Orleans  Times-Democrat,  New  Orleans,  La. ;  The  States,  New  Orleans,  La. ;  New 
Orleans  Daily  City  Item,  New  Orleans,  La. ;  New  Orleans  Bee,  New  Orleans,  La. ;  The 
German  Gazette,  New  Orleans,  La. ;  Cotton  Exchange,  New  Orleans,  La. ;  Produce  Ex- 
change, New  Orleans,  La. ;  Sugar  Exchange,  New  Orleans,  La. :  Maritime  Association, 
New  Orleans,  La. ;  Major  Richardson,  Chief  of  State  Board  of  Engineers,  New  Orleans, 
La. ;  W.  M.  Davidson,  Saint  Joseph,  La. ;  V.  M.  Purdy,  Lake  Providence,  La. ;  Dr.  S.  S.  P. 
Dangerfield,  Delta,  La. 

The' pay  of  the  special  river  observers  is  at  the  rate  of  25  cents  per  observation  made, 
recorded,  enciphered,  and  delivered  at  the  telegraph  office.  When  three  or  more  obser- 
vations are  made  in  any  one  day,  the  pay  is  at  the  rate  of  75  cents  per  day. 

The  following  are  special  rates  of  pay  authorized  by  this  office: 

The  observer  at  Eugene  City,  Oreg. ,  receives  50  cents  per  observation,  or  $1.50  per  day 
when  more  than  three  observations  are  taken  in  one  day.  The  observer  at  Harper's 
Ferry,  W.  Va.,  receives  50  cents  per  observation.  The  observers  at  Helena,  Ark.,  and 
Kansas  City,  Mo.,  receive  50  cents  per  day  each.  The  observer  at  Muscatine,  Iowa,  ren- 
ders his  services  gratuitously. 

The  following  stations  have  been  discontinued  during  the  year: 

Jefferson  City,  Mo.  (Saint  Louis  Center),  March  15, 1885;  Lexington,  Mo.  (Saint  Louis 
Center),  March  15,  1885. 

The  following  stations  have  been  established  during  the  year: 


Statione. 


,       When 
!  established. 


Brookville,  Pa.  (Pittsburg  Center)..  Nov.  19, 1884 

Clarion,  Pa.  (Pittsburg  Center) Nov.  ltt,  1881 

Johnstown.  Pa.  (Pittsburg  Cen- 
ter)..-   Nov.  19, 1884 

Morgantown,  W.  Va.   (Pittsburg  ' 

Center) Nov.  19, 1884 

Parker's  Landing,  Pa.  (Pittsburg  ' 

Center) ,  Nov.  19, 1884 

Bowlesburg,    W.  Va.   (Pittsburg; 

Center) Nov.  19, 1884 

Warren.  Pa.  (Pittsburg  Center) Nov.  19, 1884 

Weston.  W.  Va.(Pittsburg  Center)..  Nov.  19, 1884 
Burnside,  Ky.  (Nashville  Center)...  Dec    1, 1884 
Carthage,  Tenn.  (Nashville  Center)  Dec.    1,1884 
Alexandria,  La.  (New Orleans  Cen- 
ter)    Jan.  10,1885 

Fulton,  Ark.  (Shreveport  Center)...  Jan.  10,1885 
Grand  Tower,  111.  (Cairo  Cei.ter)...  Jan.  15,1885 


Coushatta  Chute,  La.  (Shreveport 
Center) 

Girard.  La.  (New  Orleans  Center).. 

Delhi,  La.  (New  Orleans  Center).... 

Beardstown,lll.  (Saint  Louis  Cen- 
ter)  

Jerome,  Mo.  (Saint  Louis  Center).. 

Preseott,  Wis.  (La  Crosse  Center).. 

Wabasha,  Minn.  ( La  Crosse  Center) 

Louisiana,  Mo.  (Saint  Louis  Cen- 
ter)  

Arkansas   City,  Ark.    (Vickaburg 
Center) 

Bayou  Sara,  La.  (New  Orleans  Cen- 
ter)  

Newport,  Ark.  (Vicksburg  Center). 

Yazoo  City,  Miss.  (Vicksburg  Cen- 
ter)  


When 
established. 


Jan.  15,1885 
Jan.  90,1885 
Jan.  30,1885 


Mar. 
Mar. 
Mar. 
Mar. 

Mar. 

May 

May 
May 


7,1885 
7,1885 
7,1885 
7,1885 

7,1885 

11,1885 

11,1885 
11,1885 


May  11,1885 


The  special  river  station  at  Monroe,  La.,  was  transferred  from  the  Washington  City 
Center  to  the  New  Orleans  Center  January  30,  1885. 

On  Jane  12,  1885,  special  river  station*  were  ordered  to  he  established  at  Camden, 
Ark.,  and  West  Melville,  La.,  under  New  Orleans  Center,  to  date  July  1,  1885. 

On  June  17,  1885,  a  special  river  station  was  ordered  to  be  established  at  Mount  Holly, 
N-  C,  under  Charleston,  S.  C  ,  Center,  to  take  effect  July  1,  1885. 

By  special  request  of  the  merchants  and  river  captains  along  the  Cumberland  River, 
the  special  river  observations  at  Burnside,  Ky.,  under  Nashville  Center,  were  continued 
until  June  30,  1885. 

The  following  list  gives  the  special  river  stations  now  in  operation;  also  the  period 
during  which  observations  are  taken,  the  center  to  which  reports  are  made,  etc : 

Albany,  Oreg.  (November  15  to  December  15,  and  February  1$  to  May  1).—  Takes  ob, 
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serrations  daily,  and,  when  the  river  approaches  the  danger  line,  telegraphs  reports  to. 
Portland,  Oreg.,  consolidated  with  those  of  Eugene  City,  when  the  latter  has  been  re- 
ceived. 

Alexandria,  La.  (all  the  year). — Takes  observations  daily,  at  2  p.  m.,  and  telegraphs 
them  to  Observer,  New  Orleans,  who  is  also  authorized  to  call  for  special  telegraphic 
ports.    Telegraphs  in  case  of  a  dangerous  rise. 

Beardstown,  III.  (all  the  year). — Takes  observations  daily,  and,  when  dangerous 
occurs,  or  when  special  telegraphic  reports  are  called  for,  telegraphs  them  to  Saint 

Boonville,  Mo.  (all  the  year). — Takes  observations  daily,  and,  incase  of  dangerous  rise, 
or  when  special  reports  are  called  for,  telegraphs  to  Saint  Louis.  Also  telegraphs  to  Saint 
Louis  in  case  of  ice- dams,  lumber  obstructions,  and  closing  of  navigation. 

'Brookville,  Pa.  (all  the  year). — Takes  observations  daily,  at  7  a.  m.  and  2  p.m.,  and 
telegraphs  them  to  Pittsburg  in  case  of  dangerous  rise;  or  when  special  reports  are  called 
for,  telegraphs  them  to  Pittsburg. 

Brownsville,  Pa.  (all  the  year). — Takes  observations  daily,  at  7  a.  m.  and  2  p.  m.  and 
telegraphs  them  to  Pittsburg  in  case  of  dangerous  rise;  or  when  called  for,  telegraphs 
special  reports  to  Pittsburg. 

Brunswick,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  Telegraphs  to 
Saint  Louis  in  case  of  a  dangerous  rise  and  also  telegraphs  to  Saint  Louis  when  special 
reports  are  called  for  by  the  observer,  and  in  case  of  ice  dams  or  .other  obstructions  in  the 
river,  and  the  opening  and  closing  of  navigation. 

Burnside,  Ky.  (December  to  April,  both  inclusive). — Takes  observations  daily  at  2  p. 
m.  and  transmits  them  by  postal-card  to  Nashville.  When  river  rises  6  feet  or  more 
during  twenty-four  hours,  or  rainfall  equals  or  exceeds  2  inches  the  2  p.  m.  observation 
is  telegraphed  to  Nashville;  also  in  case  of  dangerous  rise  or  when  called  for  by  observer, 
Nashville,  telegraphs  him  special  reports  at  8  a.  m.  and  8  p.  m.  Special  reports  are  also 
made  to  Nashville  of  the  formation  or  breaking  up  of  ice  in  the  river  and  of  the  opening 
and  closing  of  navigation. 

Carthage,  Tenn.  (December  to  April,  both  inclusive). — Takes  observations  daily  at  2  p. 
m.  and  transmits  by  postal-card  to  Nashville.  When  river  rises  5  feet  or  more  during 
past  twenty-four  hours,  or  rainfall  equals  or  exceeds  2  inches  the  2  p.  m.  observation  is 
telegraphed  to  Nashville;  also  in  case  of  dangerous  rise  or  when  called  for  by  observer, 
Nashville,  special  reports  are  made  and  telegraphed  at  8  a.  m  and  8  p.  m.  Special  tele- 
graphic reports  are  made  on  breaking  up  of  ice,  formation  of  obstructions,  and  opening 
and  closing  of  navigation. 

Charleston,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at 
2  p.  m.  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
special  reports  are  called  for,  they  are  made  at  8  a.  m.  and  8  p.m.  and  telegraphed  to 
Chattanooga. 

Clarion,  Pa.  fall  the  year). — Takes  observations  daily  at  7  a.  m.  and  2p.nL,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for, 
special  reports  are  made  to  Pittsburg  by  telegraph. 

Clinton,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal  card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  observations  are  made  at  8  a.  m.  and  8  p.m.,  and  telegraphed  to  Chat- 
tanooga. 

Colusa,  Cat.  (December  15  to  May  1). — Takes  observations  daily  at  2  p.  m.     In 
of  dangerous  rise,  telegraphs  special  observations  to  Sacramento  (consolidated  with 
port  from  Red  Bluff,  if  received). 

Confluence,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m., 
transmits  by  telegraph  to  Pittsburg.    In  case  of  dangerous  rise,  or  when  called  lor, 
telegraphs  special  reports  to  Pittsburg. 

CousliaUa  Chute,  La.  (all  the  year). — Takes  observations  daily  at  2  p.m.  and  transmits 
by  telegraph  to  Shreveport.  In  case  of  dangerous  rise,  or  when  called  for,  telegraphs 
special  reports  to  Shreveport. 

Decatur,  Ala.  (all  the  year).— Takes  observations  daily  at  2  p.  m.    In  care 
ous  rise,  telegraphs  to  "Signals,  Washington. " 

Delhi,  La.  (all  the  year). — Takes  observations  daily  at  2  p.  m.    In  case  of 
rise,  or  when  called  for,  special  reports  are  telegraphed  to  New  Orleans. 

Eugene  City,  Oreg.  (November  15  to  December  15  and  February  15  to  May  1). — 1 
observations  daily  at  2  p.  m.    In  case  of  dangerous  rise,  telegraphs  to  Portland, 

EvansvUle,  Ind.  (all  the  year). — Takes  observations  daily  at  2  p.  m.    In  < 
gerous  rise,  telegraphs  to  "  Signals,  Washington.' ' 

Freeport,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.m.  and  2  p.  m., 
transmits  by  telegraph  to  Pittsburg.    In  case  of  dangerous  rise,  or  when  called  sor, 
telegraphs  special  reports  to  Pittsburg. 

Iblsom  City,  Cal.  (December  15  to  May  1). — Takes  observations  daily  at  2  p.  m.  In 
case  of  dangerous  rise,  telegraphs  special  reports  to  Sacramento. 
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FuUon,  Ark.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  telegraphs  to  Shreveport.  * 

Grand  Tower,  III.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  or  when  special  reports  are  called  for,  telegraphs  to  Cairo. 

Girard,  La.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  or  when  special  reports  are  called  for,  telegraphs  to  l\ew  Orleans. 

Harper' 8  terry \  W.  Va.  ( ). — Takes  observations  in  case  of  a  sudden  rise,  Ac.,  and 

telegraphs  them  to  "Signals,  Washington." 

Helena,  Ark.  (all  the  year). — Takes  observations  daily  at  2  p.m.  In  case  of  danger- 
ous rise,  special  observations  are  telegraphed  toVicksbarg  and  -l  Signals,  Washington." 

Hermann }  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  telegraphs  reports  to  Saint  Louis  and  "  Signals,  Washington." 

Jerome,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  telegraphs  reports  to  Saint  Louis. 

Johnstown,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
telegraphs  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for,  telegraphs  special 
reports  to  Pittsburg. 

JohnsonviUe,  Tenn.  (all  the  year). — Takes  observations  daily  at  2  p.m.,  and  in  case 
of  dangerous  rise,  telegraphs  to  " Signals,  Washington." 

Kansas  City,  3fo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case  of 
dangerous  rise,  telegraphs  to  Saint  Louis  and  "  Signals,  Washington." 

Kingston,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Leadvale,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Le  Claire,  Iowa  (all  the  year). — Takes  observations  daily  at  2  p.m.,  and  incase  of  dan- 
gerous rise,  telegraphs  to  "Signals,  Washington." 

Louisiana,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  telegraphs  to  Saint  Louis. 

Loudon,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Mahoning,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Marietta,  Ohio  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  a  dan- 
gerous rise,  or  when  called  for,  telegraphs  to  "Signals,  Washington." 

Marysville,  Cal.  ( December  15  to  May  1 ) .  — Takes  observations  daily  at  2  p.  m.  In  case 
of  a  dangerous  rise,  special  reports,  consolidated  with  special  reports  from  Oroville,  are 
telegraphed  to.Sacramento. 

Monroe,  La,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dangerous 
rise,  or  when  special  reports  are  called  for,  telegraphs  to  New  Orleans. 

Morgantown,  W.  Va.,  (all  the  year). — Takes  observations  daily  at 7  a.  m.  and  2  p.  m., 
and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

Mount  Carmel,  III.  (all  the  year). — Takes  observations  daily  at  2  p.  m. ;  in  case  of 
dangerous  rise,  telegraphs  to  postmaster  Shawneetown,  111. 

Muscatine,  Iowa  (all  the  year). — Takes  observations  daily  at  2  p.  m. 

New  Geneva,  Pa.  (all  the  year). — Takes  observations  at  7  a.  m.  and  2  p.  m.  daily,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  re- 
ports are  called  for,  telegraphs  to  Pittsburg. 

Oil  City,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.m.,  and  tele- 
graphs to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports  are  called  for, 
telegraphs  to  Pittsburg. 

OrovUle,  Cal.  (December  15  to  May  1 ). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  special  observations  are  telegraphed  to  observer,  Marysville,  Cal. 

Parker's  Landing,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p. 
m.,  and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

Paducah,  Ky.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  telegraphs  to  "Signals,  Washington," 
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Peoria,  HI.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  rase  of  dangerous 
rise,  telegraphs  to  Saint  Louis  and  " Signals,  Washington." 

Platotmouth,  Near,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  telegraphs  to  "Signals,  Washington." 

Prescott,  Wis.  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case  of  dan- 
gerous rise,  telegraphs  to  La  Crosse. 

Rockwooil,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at 
2  p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or 
when  called  for,  special  observations  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed 
to  Chattanooga. 

Bowlesburg,  W.  Va.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m  , 
and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

Saint  Joseph,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  special  reports  are  telegraphed  to  "  Signals,  Washington." 

Saltsburg,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.t  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Strawberry  Plains,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations 
daily  at  2  p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous 
rise,  or  when  special  reports  are  called  for,  special  observations  are  made  at  -8  a.  m.  and 
8  p.  m.,  and  telegraphed  to  Chattanooga. 

Umatilla,  Oreg.  (November  15  to  December  15  and  February  15  to  July  I). — Takes 
observations  daily  at  2  p.  m.    In  case  of  dangerous  rise,  telegraphs  to  Portland,  Oreg. 

Wabasha,  Minn,  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  telegraphs  to  La  Crosse. 

Warsaw,  III.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  telegraphs  to  Saint  Louis  and  "  Signals.  Washington." 

Warren,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  cane  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Weston,  W.  Va.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Wheeling,  W.  Va.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  or  when  called  for,  special  reports  are  telegraphed  to  "  Signals,  Washington.'* 

The  following  is  a  list  of  stations  that  have  not  yet  gone  into  operation:  Arkansas 
City,  Ark.  (Vicksburg  center);  Bayou  Sara,  La.  (New  Orleans  center);  Newport,  Ark. 
Vicksburg  center) ;  Yazoo  City,  Miss.  (Vicksburg  center);  Camden,  Ark.  (New Orleans 
center);  West  Melville,  La.  (New  Orleans  center);  Mount  Holly,  N.  C.  (Charleston 
center). 

Orders  have  been  issued  for  the  establishment  of  the  stations  in  the  above  list,  and  as 
soon  as  river-gauges  are  erected  and  observers  appointed  the  observations  will  commence. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal 

The  Chief  Signal  Officer  of  the  Army. 
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REPORT  ON  THE  COTTON-REQION  SYSTEM. 

Signal  Office,  War  Department, 

Washington  City,  June  30,  1885. 

Sir:  I  have  now  the  honor  to  submit  my  report  of  the  work  done  in  stations  division 
in  connection  with  the  system  of  cotton-region  reports,  for  the  year  ending  June  30, 
1S-85. 

This  system  was  inaugurated  in  September,  1881,  upon  the  earnest  request  of  citizens 
interested  in  the  cultivation  of  cotton.  By  the  co-operation  of  the  railway  and  telegraph 
officials  where  stations  are  located,  it  has  been  thoroughly  organized  and  the  reports  are 
considered  of  inestimable  value  to  the  planters  in  the  cotton  region,  and  to  cotton  in- 
terests throughout  the  country. 

The  reports  of  rainfall  and  maximum  and  minimum  temperatures  are  promptly  dis- 
tributed Irom  the  district  centers,  and  all  the  leading  cities  of  the  South  are  supplied 
daily  with  the  information  they  furnish;  they  are  also  published  in  the  newspapers  and 
bulletined  at  cotton  exchanges  and  other  prominent  places,  where  they  are  readily  ac- 
cessible to  businessmen  and  the  general  public. 

The  work  when  begun  in  1881  was  necessarily  rather  limited  in  extent,  but  it  has 
since  been  greatly  extended  and  systematized,  so  that  it  is  now  cne  of  the  most  valuable 
features  of  the  Signal  Service.  It  is  gratifying  to  state  that  the  efforts  made  in  this 
direction  are  fully  appreciated  by  those  in  whose  interest  the  system  was  established. 

The  reports  arc  collected  and  disseminated  throughout  the  commercial  centers  of  the 
cotton  region  from  April  1  to  October  31  of  each  year;  this  year,  however,  owing  to  the 
small  balance  of  the  appropriation  available  for  the  purpose,  the  observations  at  the 
various  stations  were  not  commenced  until  May  1.  Many  protests  were  made  by  the 
cotton  exchanges  and  the  classes  mostly  interested  in  cotton,  but  it  was  found  neces- 
sary either  to  take  this  action  or  close  a  large  number  of  stations.  It  was  thought  best 
for  all  interests  that  the  full  number  of  stations  be  maintained,  in  consequence  of  which 
observations  could  not  be  commenced  until  May  1. 

Observations  of  maximum  and  minimum  temperatures  and  rainfall  are  taken  simul- 
taneously at  all  stations  in  the  cotton  region  at  6  p.  m.,  seventy-fifth  meridian  time. 
The  manner  of  taking  observations,  telegraphing  reports,  and  collecting  and  distributing 
the  information  at  the  centers  has  been  continued  as  described  in  detail  in  my  report  for 
the  year  ending  June  30,  1884. 

The  following  is  a  description  of  the  forms  used  in  connection  with  this  work: 

Form  138  is  a  manifold  bulletin  showing  the  average  maximum  and  minimum  tem- 
peratures and  rainfall  for  the  several  districts,  for  the  past  twenty-four  hours,  and  is 
posted  daily  at  each  center,  in  prominent  places  most  convenient  to  persons  interested. 

Form  I086  is  also  a  manifold  bulletin  and  is  used  by  the  centers  to  show  the  maximum 
and  minimum  temperatures  arid  rainfall  at  each  station  in  their  respective  districts. 

Form  144  is  used  by  each  cotton-region  station  to  record  the  maximum  and  minimum 
temperatures,  rainfall,  time  of  taking  observation  and  time  of  filing  the  report  for  trans- 
mission. The  form  is  mailed  to  the  district  center  at  the  end  of  each  month,  where  it  is 
critically  examined  and  afterward  forwarded  to  this  office  for  use  in  the  preparation  of 
meteorological  data. 

Form  203  (card)  is  used  by  the  observers  at  substations  in  enciphering  the  observa- 
tions and,  after  the  report  has  been  transmitted  by  telegraph,  it  is  retained  and  filed  as 
part  of  the  station  records. 

Form  150  (card)  "  Condition  of  Instruments,"  is  used  once  each  month  by  each  sta- 
tion to  report  the  condition  of  the  meteorological  instruments  to  the  district  center. 

Form  1446  is  used  to  report  the  total  amount  of  rainfall  daily  and  weekly,  at  regular 
statiois  of  the  Signal  Service  in  the  cotton  region.  It  is  prepared  at  this  office  from  the 
regular  7  a.  m.,  3  p.  m.,  and  lip.  m.  reports  and  is  mailed  to  observers  and  others  on 
Saturday  of  each  week.  The  information  is  furnished  in  the  interest  of  cotton  exchanges, 
merchants,  and  cotton  planters.  The  form  is  sent  to  the  Signal  Service  observers  at  At- 
lanta, Augusta,  Biltiraore,  Charleston,  Cincinnati,  Galveston,  Indianola,  Jacksonville, 
Knoxville,  Little  Uock,  Louisville,  Lynchburg,  Memphis,  Mobile,  Montgomery,  Nash- 
ville, New  Orleans,  New  York,  Norfolk,  Pensacola,  Savannah,  Shreveport,  Vicksburg, 
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and  Wilmington;  also  to  the  Board  of  Trade,  Savannah,  Ga.,  Commercial  Bulletin, 
Boston,  Mass.,  Mr.  J.  F.  Wheless,  Cotton  Exchange,  Nashville,  Tenn.,  Mr.  C.  W.  Sim- 
mons, secretary  and  treasurer,  Cotton  Exchange,  Saint  Louis,  Mo.,  and  the  Secretary 
National  Board  of  Health,  Washington,  D.  C. 

Each  cotton-region  station  is  supplied  with  the  following :  One  instrument  shelter; 
one  maximum  thermometer;  one  minimum  thermometer;  one  rain-gauge  and  meas- 
uring stick;  supply  of  official  cards  (forms  l.">0  and  203)  and  forms  144. 

Observations  were  continued  during  July,  August,  September,  and  October,  1884.  They 
were  discontinued  October  31,  1884,  and  resumed  May  1,  1885. 

The  various  cotton-region  stations  are  arranged  in  sections  as  follows : 

Each  section  is  under  the  observer  in  charge  of  a  regular  station  of  the  Signal  Service, 
which  station  is  known  as  the  ' '  section  center. ' '  When  practicable  the  name  of  the  sec- 
tion center  is  used  to  designate  the  section. 

Cotton-region  stations  receive  all  instructions  from  or  through  and  render  all  reports 
and  bills  to  the  section  centers.  Observers  in  charge  of  section  centers  receive,  exam- 
ine, and  certify  to  the  correctness  of  all  reports  and  bills  from  special  stations  and  then 
forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
date  on  which  they  are  clue,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
special  stations  in  this  direction  is  reported  to  the  Chief  Signal  Officer  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  Defect- 
ive reports  which  cannot  be  remedied  at  section  centers  are  returned  for  correction.  Sec- 
tion centers  make  a  report  t6  the  Chief  Signal  Officer  on  the  fifteenth  day  of  each  month 
of  the  reports  which  are  missing  for  the  previous  month,  giving  the  probable  reason 
therefor. 

In  certifying  to  bills,  great  care  is  exercised  to  see  that  the  time  for  which  charge  is 
made  is  correct,  the  vouchers  properly  signed,  &c.  Bills  are  not  certified  to  until  the 
reports  which  they  cover  are  received  and  acted  upon.  Each  bill  bears  the  following 
certificate  on  its  face,  signed  by  the  observer  in  charge  of  the  section  center:  "The  ac- 
count is  correct  and  just,  and  the  services  have  been  rendered  as  stated." 

Bills  are  rendered  on  Form  9  (old  Form  62a),  and  filled  out  as  follows: 

"For  services  as ,  at ,  for  the  month  of ,  188—,  for (give 

the  number  of  reports),  at cents  per  report.1 ' 

When  an  observation  or  report  has  been  missed,  the  fact  is  noted  on  the  face  of  the 
bill,  for  example,  ' '  No  observations  taken  August  2  and  7. "  The  bill  is  altered  to  agree 
with  the  work  done. 

Observers  in  charge  of  section  centers  are  held  responsible  for  the  correctness  of  all 
bills  certified  to  by  them,  and  they  are  required  to  assure  themselves  of  their  accuracy 
before  forwarding  to  this  office. 

The  pay  of  the  civilian  observers  continues  at  20  cents  per  report  made.  The  opera- 
tors employed  at  centers,  &c.,  collecting  reports  for  concentration  receive  5  cents  per  re- 
port. 

Messengers  are  employed  collecting  reports  from  railroad  offices  at  centers,  Ac.,  at  the 
following  places: 

Houston,  Tex.,  $5  per  month;  New  Orleans,  La.,  $15  per  month;  Selma,  Ala.,  $5 per 
month.  Mr.  J.  H.  McHugh,  operator  at  New  Orleans,  is  paid  $6  per  month,  by  special 
authority,  for  receiving  reports  from  Amite  City,  La.,  Brookhaven,  Miss.,  and  Hasle- 
hurst,  Miss.  An  operator  is  employed,  by  special  authority,  at  Houston,  Tex.,  to  trans- 
fer reports  to  Galveston  center,  from  six  substations,  at  6  cents  per  report. 

The  cotton-region  station  at  Hempstead,  Tex.,  under  Galveston  center,  was  discontin- 
ued March  14,  1685.    The  station  at  Whiteville,  La.,  under  New  Orleans  center, 
discontinued  June  10, 1885. 

A  cotton-region  station  was  established  at  Port  Gibson,  Miss.,  under  New 
center,  June  10,  1885. 

The  committee  on  information  and  statistics,  New  Orleans  Cotton  Exchange,  being 
desirous  of  obtaining  complete  data  from  all  substations,  requested  that  the  observers  be 
directed  to  send  their  retained  Forms  144  to  the  New  Orleans  center  for  making  out  a 
monthly  report.  As  it  was  not  considered  advisable  to  send  the  Forms  144,  the  observer 
in  charge  of  each  cotton-region  center  was  instructed,  March  20,  1885,  to  mail  daily  a 
copy  of  Form  138  to  the  New  Orleans  center. 

Our  observer  at  Shreveport,  La.,  in  letter  of  February  19,  1885,  states  that  great  in- 
terest is  manifested  in  the  Signal  Service  reports,  and  suggests  that  Shreveport  be  made 
a  cotton-region  center,  lie  was  told  that  the  appropriation  was  not  sufficient  to  admit 
of  establishing  new  stations  and  making  Shreveport  a  center.  The  observers  at  Galves- 
ton, Little  Rock,  and  New  Orleans  were  directed,  on  March  6,  1885,  to  mail  daily  to  ob- 
server, Shreveport,  a  copy  of  Form.  1386,  containing  reports  from  the  stations  In  their 
districts. 
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Cotton-region  stations  have  been  requested  at  other  points,  bnt  the  limited  appropria- 
tion would  not  admit  of  their  being  established. 

The  railroad  companies  generally  and  the  various  cotton  exchanges  throughout  the  cot- 
ton region  have,  as  heretofore,  extended  many  courtesies  to  our  observers,  and  have  aided 
in  promoting  the  usefulness  of  this  system  of  reports. 

The  list  of  railroads  co-operating  with  the  Signal  Service  in  the  distribution,  of  the 
reports,  given  in  my  report  for  the  year  ending  June  30,  1884,  remains  unchanged. 

There  are  at  present  155  stations  taking  observations  and  rendering  reports,  viz,  nine- 
teen regular  Signal  Service  stations  and  136  special  cotton-region  stations,  as  will  be  seen 
by  the  following  list: 


District  centers. 


Substations. 


Atlanta,  Ga.* «... 


Augusta,  Ga*. 


Charleston,  8.  0.*~... 
Galveston,  Tex.*....- 

Little  Rock,  Ark.*.... 
Memphis,  Term.* 

Mobile,  Ala.* 

Montgomery,  Ala.*  ~ 
New  Orleans,  La.*.... 

Savannah,  Ga.* 


Vloksburg,  Miss.* 

Wilmington,  N.O.*.. 


Anderson,  8.  C:  Cartersville,  Ga.;  Columbus,  Ga.;  Dal  ton,  Ga.;  Gainesville, 
Ga.;  Greenville,  S.  C;  Griffin,  Ga.;  Macon,  Ga.;  Newnan.Ga.;  Spartanburg, 
S.  C;  ToccuatGa.;  West  Point,  Ga. 

Allendale,  S.  C;  Athens,  Ga.;  Bateaburg,S.  C;  Blackville,  S.  C;  Oomak, Ga.; 
Chester, S.  C;  Columbia, S.  C;  Greenwood, S.  C;  Union  Point,  Ga.;  Wash- 
ington, Ga.;  Waynesborough,Ga. 

Branch  ville,  S.  C:  Hardee  ville,8.  C;  Jackson  borough,  S.  C;  K1ngstree,S.  C; 
Saint  George's,  8.  C;  Saint  Matthew's,  8.  C;  Yemassee,8.  C. 

Austin,  Tex.;  Beaumont,  Tex.;  Belton,Tex.;  Columbia,  Tex.;  Corsicana,  Tex.; 
Cuero,  Tex.;  Dallas,  Tex.;  Hearne,  Tex.;  Houston,  Tex.;  Huntsville,  Tex.; 
Longview,  Tex.;  Lu ling,  Tex.;  Orange,  Tex.;  'Palestine  Tex.:  *3an  Antonio, 
Tex.;  Sour  Lake,  Tex.;  Tyler,  Tex.;  Waco,  Tex.;  Weatherford.Tex.;  Weimar, 
Tex. 

Arkansas  City,  Ark.;  Brinkley,  Ark.;  Devall's  Bluff,  Ark.;  *Fort  Smith.  Ark.; 
Helena,  Ark.;  Kensett,  Ark.;  Madison,  Ark.;  Magnolia,  Ark.;  Malvern,  Ark.; 
Monticelio,  Ark.;  Newport,  Ark.;  Paris,  Tex.;  Pine  Bluff*.  Ark.;  Prescott, 
Ark.;  Russellville,  Ark.;  Texarkana,  Ark. 

Batesvi lie.  Miss.:  Bolivar,  Tenn.;  Brownsville,  Tenn.;  Corinth,  Miss.;  Cov- 
ington, Tenn.;  Decatur,  Ala.:  Dyersburg,  Tenn.:  Grand  Junction,  Tenn.; 
Grenada,  Miss.;  Hernando,  Miss.;  Holly  Springs,  Miss.;  Milan,  Tenn.;  'Nash- 
ville, Tenn  ;  Oxford,  Miss.;  Paris,  Tenn.;  Scottsborougb,  Ala.;  Tuscumbia, 
Ala.;  Withe,  Tenn. 

Aberdeen,  Miss.;  Columbus,  Miss.;  Evergreen,  Ala.;  Livingston,  Ala.;  Macon, 
Miss.;  Meridian,  Miss.;  Okolona.  Miss.;  W  aynesborough,  Mira. 

Birmingham,  Ala.;  Calera,AIa.;  Eufaula,  Ala.;  Fort  Deposit,  A  la.;  Greenville, 
Ala.;  Marion,  Ala.;  Pine  Apple,  Ala.;  Opelika.  Ala.;  Selma,Ala. 

Alexandria,  La.;  Amite  City,  La.;  Brookhaven,  Miss.;  Cheney  ville,  La.;  Cou- 
shatta  Chute,  La.;  Hazlehurst,Miss ;  Lafayette,  La.;  Minden,La.;  Natchez, 
Miss.;  Natchitoches,  La.;  Opelousas,  La.;  Port  Gibson,  Miss.;  *Sbreveport, 
La. 

Albany,  Ga.;  Allapaha,  Ga.;  Bainbridge,  Ga.;  *Cedar  Keys,  Fla.;  Eastman, 
Ga.;  Fernandina,  Fla.;  Fort  Gaines,  Ga.;  Jessup.Ga.;  Live  Oak,  Fla.;  Millen, 
GA.;  Quitman,  Ga.;  Smithville,  Ga.;  Thomasville,  Ga.;  Waldo,  Fla.;  Way 
Cross,  Ga. 

Edwards,  Miss.;  Jackson,  Miss.;  Lake,  Miss.;  Monroe,  La. 

•Charlotte,  N.  C;  Cheraw.S.  C;  Florence,  S.  C;  Goldsborough, N.  C;  Lumber- 
ton,  N.  C;  New  Berne,  N.  C;  Raleigh,  N.  C;  Salisbury,  N.  C;  Wadesborough, 
N.C.;  Weldon,N.C. 


Notb.— Stations  marked  thus  *are  regular  Signal  Service  stations. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Oorjm. 
The  Chief  Signal  Offices  of  the  Army, 

Washington*  D.  0. 
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Classified  list  of  stations  of  the  Signal  Service,  United  States  Army,  in  operation  on  June  30, 
1885,  compiled  in  the  stations  division,  for  the  annual  report  of  the  Chief  Signal  Q/tctr  for 
the  year  ending  June  30,  1885. 

[(1)  Takes  one  observation  per  day.  at  sunset;  (2)  takes  two  observations  per  day;  (3)  takes 
three  observations  per  day— all  telegraphed;  (3a)  takes  three  observations  per  day— none  tele- 
graphed ;  (5)  takes  five  observations  per  day-  three  telegraphed ;  (5a)  takes  five  observations  per 
day— one  telegraphed ;  (56)  takes  five  observations  per  day— none  telegraphed;  (6)  takes  six  ob- 
servations per  day — three  telegraphed.] 


Alabama. — Stations  of  the  second  order:  Mobile  (5),  Montgomery  (5).  Special  dis- 
play station:  Fort  Morgan.  Special  river  station:  Decatur.  Special  cotton-region  sta- 
tions: Birmingham,  Calera,  Decatur,  Eufaula,  Evergreen,  Greenville,  Fort  Deposit, 
Livingston.  Marion,  Pine  Apple,  Opelika,  Scottslx) rough,  Selnia,  Tuscumbia. 

Alaska. — Stations  of  the  second  order:  Fort  Alexander  (3a),  Mumtrekhlagamut  (3a), 
Fort  Saint  Michael's  (3a),  Sitka  (3a),  Unalashka  (3a).  Stations  of  the  third  order 
Anvik  (2).  Atka  (2),  Cordova  Bay  (2),  Hoochnahoo  (2),  Hoonyah  (2),  Kenai  (2),  Kos- 
kokvim  (2),  Port  Etches  (2),  Pyramid  Harbor  (2),  Tananah  (2),  Tchatow-klin  (2),  Fort 
Wrangell  (2),  Yakutat  Bay  (2),  Golovin  Bay  (1),  Harrisburg  (or  Juneau  City)  (1),  Mis- 
sion (1),  Nuduckayet  (1),  Nulato  (1),  Fort  Reliance  (1),  Saint  George  Island  (1), 
TJgashik  (1). 

Arizona. — Stations  of  the  second  order:  Fort  Apache  (3),  Fort  Grant,  (3a),  Prescott 
(6),  Camp  Thomas  (3a),  Yuma  (5).  Stations  of  the  third  order:  Apache  Pass  (1),  Mari- 
copa (1),  Fort  McDowell  (1),  Phoenix  (1),  San  Carlos  Agency  (1),  Fort  Verde  (1),  Wick- 
en  burg  (1),  Willcox  (1).     Repair  station:  Ash  Fork. 

Arkansas. — Stations  of  the  second  order:  Fort  Smith  (5),  Little  Rock  (5).  Special 
River  stations:  Arkansas  City,  Camden,  Fulton.  Helena,  Newport.  Special  cotton- 
region  stations:  Arkansas  City,  Br  ink  ley,  DevalPs  Bluff,  Helena,  Kensett,  Madison, 
Magnolia,  Malvern,  Monticello,  Newport,  Pine  Bluff,  Prescott,  Russell ville,  Texarkana. 

Behring  Sea. — Station  of  the  second  order:  Behring's  Island  (3a). 

California. — Stations  of  the  second  order:  Fort  Bid  well  (3a),  Cape  Mendocino  (5), 
Keeler  (5&),  Los  Angeles  (5),  Red  Bluff  (5),  Sacramento  (5),  San  Diego  (5),  San  Fran- 
cisco (6),  San  Luis  Obispo  (5).  Special  River  stations:  Colusa,  Folsom  City,  Maryville, 
Oroville. 

Colorado. — Stations  of  the  second  order:  Denver  (5),  Pike's  Peak  (56),  Montrose  (3). 
West  Las  Animas  (5).     Station  of  the  third  order:  Durango  (1). 

Connecticut. — Stations  of  the  second  order:  New  Haven  (5),  New  London  (66).  8pecial 
display  stations:  New  Haven  Light,  Stonington. 

Dakota. — Stations  of  the  second  order:  Fort  Bennett  (3),  Bismarck  (5),  Fort  Buford 
(3),  Deadwood  (3),  Huron  (5),  Fort  Totten  (3),  Yankton  (5).     Stations  of  the  third 
order:  Fort  Meade  (1),  Fort  Sully  (1),  Webster  (1),  Fort  Yates  (1).     Repair  station 
Lariiuore. 

Delaware. — Station  of  the  third  order:  Cape  Henlopen. 

District  of  Columbia. — Station  of  the  first  order:  Washington  (6). 

Florida. — Stations  of  the  second  order:  Cedar  Keys  (5).  Jacksonville  (5),  Key  West 
(5),  Pen8aeola  (5),  Sanford  (5).  Special  display  stations:  Fernandina,  Fort  George 
Island,  Saint  Augustine,  Sand  Key  Light.  Special  cotton-region  stations:  Live  Oak, 
Waldo,  Fernandina. 

Georgia. — Stations  of  the  second  order;  Atlanta  (5),  Augusta  (5),  Savannah  (5). 
Special  display  stations:  Brunswick,  Tybee  Island.  Special  cotton-region  stations:  Al- 
bany, Allapaha,  Athens,  Bainbridge,  Camak,  Cartersville,  Columbus,  Dalton,  FrwMprn, 
Fort  Gaines,  Gainesville,  Griffin,  Jessup,  Macon,  Milieu,  Newnan,  Quitman,  Smithville, 
Thomasville,  Toccoa,  Union  Point,  Washington,  Way  Cross,  Waynesboroagh,  West 
Point. 

Idaho.— Stations  of  the  second  order:  Boise  City  (56),  Lewiston  (3).  Stations  of  tnt 
third  order:  Fort  Cccur  d'Alene  (1). 
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Illinois. — Stations  of  the  second  order:  Cairo  (5),  Chicago  (6),  Springfield  (5).  Special 
river  stations:  Beardstown,  Grand  Tower,  Peoria,  Mount  Carmel,  Warsaw. 

Indiana. — Stations  of  the  second  order:  Greencastje  (5),  Indianapolis  (5).  Special 
river  stations:  Evansville.     Special  printing  station :  Logansport. 

Indian  Territory. — Station  of  the  second  order:  Fort  Sill  (3).  Stations  of  the  third 
order:.  Fort  Reno  (1),  Fort  Supply  (1).     Repair  station:  Cantonment. 

Iowa.— Stations  of  the  second  order:  Davenport  (5),  Des  Moines  (5),  Dubuque  (5a), 
Keokuk  (5).  Special  river  stations:  Le  Claire,  Muscatine.  Special  printing  station: 
Burlington. 

Kamtchatka. — Station  of  the  third  order:  Petropaulovski  (2). 

Kansas. — Stations  of  the  second  order:  Dodge  City  (5),  Leavenworth  (5),  Concordia  (5). 

Kentucky. — Station  of  the  second  order:  Louisville  (5).  Special  river  stations:  Burn- 
side,  Padncah. 

Louisiana. — Stations  of  the  second  order:  New  Orleans  (5),  Shreveport  (5).  Special 
display,  station:  Port  Eads.  Special  river  stations:  Alexandria,  Bayou  Sara,  Coushatta 
Chute,  Delhi,  Girard,  Monroe,  West  Melville.  Special  cotton-region  stations:  Alex- 
andria, Amite  City,  Cheney ville,  Coushatta  Chute,  Lafayette,  Minden,  Monroe,  Natch- 
itoches, Opelousas. 

Maine.  —Stations  of  the  second  order:  Eastport  (5),  Portland  (5).     Special  display 
stations:  Bath,   Boothbay,   Rockland,   Southwest  Harbor.    Special  printing  station:  # 
Bangor. 

Maryland. — Station  of  the  second  order:  Baltimore  (5).  Station  of  the  third  order: 
Ocean  City  (1). 

Massachusetts. — Station  of  the  second  order:  Boston  (6).  Special  display  stations: 
Bass  River  Light,  Fall  River,  Gloucester,  Highland  Light,  Hyannis,  Marblehead,  New 
Bedford,  Newburyport,  Provincetown,  Wood's  Holl. 

Michigan. — Stations  of  the  second  order:  Alpena  (5),  Detroit  (5),  Escanaba  (5),  Grand 
Haven  (5),  Mackinaw  City  (5),  Marquette  (5),  Port  Huron  (5).  Special  display  stations: 
Bay  City,  Charlevoix,  Cheboygan,  East  Tawas.  Elk  Rapids,  Frankfort,  Ludington,  Man- 
istee, Menominee,  Montague,  Muskegon,  Northport,  Pent  water,  Petoskey,  Saint  Joseph, 
Sand  Beach,  South  Haven,  Traverse  City. 

Minnesota. — Stations  of  the  second  order:  Duluth  (3),  Moorhead  (5),  Saint  Paul  (5), 
Saint  Vincent  (5).    Special  river  station:  Wabasha. 

Mississippi. — Station  of  the  second  order:  Vicksburg  (5).  Special  cotton-region  sta- 
tions: Aberdeen,  Bates  ville,  Brook  haven,  Columbus,  Corinth,  Edwards,  Grenada,  Hazle- 
hurst,  Hernando,  Holly  Springs,  Jackson,  Lake,  Macon,  Meridian,  Natchez,  Okolona, 
Oxford,  Port  Gibson,  Waynesborough.     Special  river  station:  Yazoo  City. 

Missouri. — Stations  of  the  second  order:  Saint  Louis  (6),  Lamar  (5).  Special  river 
stations:  Boonville,  Brunswick,  Hermann,  Jerome,  Kansas  City ,  Louisiana,  Saint  Joseph. 

Montana. — Stations  of  the  second  order:  Fort  Assinaboine  (3),  Fort  Benton  (3),  Fort 
Custer  (3),  Helena  (3),  Fort  Maginnis  (3),  Poplar  River  (3),  Fort  Shaw  (3).  Repair 
stations:  Galpin,  Glendive,  Terry's  Landing. 

Nebraska.— -Stations  of  the  second  order:  North  Platte  (5),  Omaha  (5),  Valentine  (5). 
Special  river  station:  Plattsmouth.     Repair  station:  Fort  Robinson. 

Nevada. — Station  of  the  second  order:  Winnemucca  (5). 

New  Hampshire. — Station  of  the  second  order:  Mount  Washington  (5).  Special  display 
station:  Portsmouth. 

New  Jersey. — Stations  of  the  second  order:  Atlantic  City  Cf>),  Barnegat  City  (5),  Cape 
May  (3a),  Sandy  Hook  (5).     Station  of  the  third  order:  Little  Egg  Harbor  (I). 

New  Mexico. —Stations  of  the  second  order:  Fort  Stanton  (3),  Santa  Fe  (5).  Stations 
of  the  third  order:  Lava  (1),  Watrous  (1). 

New  York. — Stations  of  the  second  order:  Albany  (5),  Buffalo  (5),  New  York  City  (6), 
Oswego  (5),  Rochester  (5).    Special  display  stations:  Cape  Vincent,  Charlotte,  City  Isl-  • 
and,  Dunkirk,  North  Fair  Haven. 

North  Carolina. — Stations  of  the  second  order:  Charlotte  (5),  Hatteras(5),  Kittyhawk 
(5),  Fort  Macon  (5),  Smith  ville  (5).  Wilmington  (5).  Stations  of  the  third  order:  New 
River  Inlet  (l),Wash  Woods  ( 1 ).  Special  cotton-region  stations:  Goldsborough,  Lumber- 
ton,  New-Berne,  Raleigh,  Salisbury,  Wadesborough,  Weldon. 

Ohio.  —Stations  of  the  second  order:  Cincinnati  (6').  Cleveland  (5),  Columbus  (5),  San- 
dusky (5),  Toledo  (5).  Special  river  station:  Marietta.  Special  display  station:  Ash- 
tabula. 

Oregon.  —Stations  of  the  second  order:  Portland  (5),  Koseburg  (5).  Stations  of  the 
third  order:  Ashland  (1),  Astoria  (1),  Fort  Klamath  (1),  Lakeview  (1),  Linkville  (1). 
Special  river  stations:  Albany,  Eugene  City,  Umatilla. 

Pennsylvania. — Stations  of  the  second  order:  Erie  (5),  Philadelphia  (6),  Pittsburg  (6). 
Special  river  stations:  Brookville,  Brownsville,  Clarion,  Confluence,  Freepoft,  Johns- 
town, Mahoning,  New  Geneva,  Oil  City,  Parker's  Landing,  Saltsburg,  Warren. 
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Rhode  Island. — Station  of  the  second  order:  Block  Island  (5).     Stations  of  the 
order:  Narragansett  Pier  (1);  Point  Judith  (1).    Special  display  stations:  Bristol,  New- 
port, Southeast  Light,  Block  Island. 

South  Carolina. — Station  of  the  second  order:  Charleston  (5).  Special  display  station: 
Port  Royal.  Special  cotton-region  stations:  Allendale,  Anderson,  Batesburg,  Black- 
ville,  Branchville,  Cheraw,  Chester,  Columbia,  Florence,  Greenville,  Greenwood,  Hardee- 
ville,  Jacksonhoroagh,  Kingstree,  Saint  George's,  Saint  Matthew's,  Spartanburg, 
Yemassee. 

Tennessee.— -Stations  of  the  second  order:  Chattanooga  (5),  Knoxville  (5),  Memphis 
(5),  Nashville  (5).  Special  river  stations:  Charleston,  Clinton,  Johnsonville,  Carthage, 
Kingston,  Lead  vale,  Rock  wood,  London,  Strawberry  Plains.  Special  cotton-region 
stations:  Bolivar,  Brownsville,  Covington,  Dyersburg,  Grand  Junction,  Milan,  Paris, 
Withe. 

Texas. — Stations  of  the  second  order:  Brownsville  (3),  Fort  Concho  (5),  Fort  Davis 
(3a),  Fort  Elliott  (3),  El  Paso  (5),  Galveston  (5),  Indianola  (3),  Palestine  (5),  Rio  Grande 
City  (5),  San  Antonio  (3),  Fort  Stockton  (3).  Stations  of  the  third  order:  Henrietta 
(1),  Marfa  (1).  Special  display  station:  Corpus  Christi.  Special  cotton-region  stations: 
Austin,  Beaumont,  Bel  ton,  Columbia,  Corsicana,  Cuero,  Dallas,  Hearne,  Houston,  Hnnts- 
ville,  Longview,  Luling,  Orange,  Paris,  San  Antonio,  Sour  Lake,  Tyler,  Waco,  Weoth- 
erford,  Weimar. 

Utah. — Stations  of  the  second  order:  Salt  Lake  City  (5),  Frisco  (56). 

Virginia. — Stations  of  the  second  order:  Cape  Henry  (5),  Chincoteague  (5),  Lynch* 
burg  (5),  Fort  Myer  (f>),  Norfolk  (5).    Special  display  station:  Fort  Monroe. 

Washington  Territory. — Stations  of  the  second  order:  Fort  Canby  (5),  Dayton  (3s). 
Olympia  (5),  Port  Angeles  (3),  Spokane  Falls  (3),  Tatoosh  Island  (3).  Stations  of  the 
third  order:  Neah  Bay  (1),  Pysht  (1),  Fort  Spokane  (1). 

Wrst  Virginia. — Special  river  stations:  Morgantown,  Rowlesburg,  Weston,  Wheeling. 

Wisconsin. — Stations  of  the  second  order:  La  Crosse  (5),  Milwaukee  (5).  Special  dis- 
play stations:  Ahnapee,  Green  Bay,  Kenosha,  Kewaunee,  Manitowoc,  Racine,  Sheboy- 
gan, Sturgeon  Bay.     Special  river  station:  Prescott. 

Wyoming, — Stations  of  the  second  order:  Fort  Bridger  (5),  Cheyenne  (5).  Station  of 
the  third  order:  Fort  Laramie  (1).     Repair  station:  Carter. 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Cbrpa. 
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APPENDIX    60 


REPORT  ON  THE  DISPLAY  OF  CAUTIONARY  SIGNALS  AT  SPECIAL  STA- 
TIONS. 

Signal  Office,  War  Department, 

Washington  City,  June  30,  1885. 

Sib:  I  have  the  honor  to  make  the  following  report  upon  the  special  cautionary-signal 
display  stations  of  the  Signal  Service  in  operation  during  the  year  ending  June  30, 1885: 

The  special  display  stations  are  located  on  the  Great  Lakes,  the  Atlantic  coast,  and 
the  Gulf  coast.  They  are  grouped  in  sections,  each  section  being  under  the  supervision 
of  the  observer  in  charge  oi  a  regular  Signal  Service  station  as  near  the  center  of  the  sec- 
tion as  possible,  who  receives  orders  to  hoist  and  lower  signals  at  stations  in  his  section 
direct  from  this  office. 

Displaymen  hoist  the  cautionary  signal  upon  receipt  of  the  order  from  the  observer  in 
charge  of  their  section  and  acknowledge  receipt  to  him  immediately  by  telegraph. 
They  also  bulletin  the  order  and  accompanying  message  for  the  information  of  shipping 
interests.  When  signals  are  ordered  down  they  acknowledge  receipt  by  telegraph,  giving 
the  maximum  velocity  of  wind  and  direction  during  the  display.  In  the  absence  of  in- 
struments, the  wind  velocity  is  determined  by  the  Signal  Service  scale. 

The  cautionary  signal  when  displayed  signifies: 

1.  That  it  is  thought  probable  from  a  study  of  the  weather  reports  received  at  the  cen- 
tral office,  that  dangerous  winds  will  prevail  at  or  in  the  vicinity  of  tjie  place  at  which 
the  sigual  is  displayed. 

2.  That  the  danger  appears  to  be  so  great  as  to  demand  precaution  on  the  part  of  mar- 
iners and  others,  and  general  preparation  for  rough  weather. 

3.  It  calls  for  frequent  examination  of  local  barometers,  and  other  instruments,  and 
the  study  of  the  local  signs  of  the  weather,  as  clouds,  &c. 

Each  display  station  is  supplied  with  two  or  more  red  fags,  one  6  feet  and  the  other  8 
feet  square,  having  square  black  centers  one-third  the  size  of  the  flag;  two  red  signal- 
lanterns,  one  large  flag-staff,  and  one  wind- vane.  Stations  designated  to  display  cau- 
tionary off-shore  or  northwest  signals  are,  in  addition,  supplied  with  white  flags  with 
black  centers  and  with  white  lanterns.  The  flag-staff  is  at  least  25  feet  in  height,  and 
so  placed  as  to  make  the  signal  clearly  visible  from  the  harbor  and  shipping.  The 
necessary  stationery  and  supply  of  Forms  112  are  also  sent  to  each  station. 

Form  112,  containing  the  data  relative  to  the  display  of  signals,  is  forwarded  weekly 
to  the  observer  in  charge  of  the  section  from  each  display  station  in  the  section. 

As  soon  as  practicable  after  a  cautionary  signal  has  been  lowered,  the  displayman  col- 
lects from  mariners  and  others,  data  concerning  the  violence  of  the  storm,  the  nature  and 
extent  of  disasters  and  other  casualties,  and  the  benefits  derived  from  the  display  of  the 
signals.  These  statements  include  everything  within  the  displayman's  pevsonal  knowl- 
edge. The  information  so  collected  is  entered  in  the  column  of  "Remarks,"  on  Form 
112,  or,  when  that  column  is  filled,  it  is  made  on  a  sheet  of  paper,  which  is  afterwards 
attached  to  that  form.  It  is  also  stated  whether  any  storm  passed  over  the  station  dur- 
ing the  week  for  which  cautionary  signals  were  not  ordered,  and  newspaper  clippings 
having  reference  to  storms  are  used  to  accompany  the  report. 

Display  men  receive  all  instructions  from  or  through,  and  render  all  reports  and  bills 
to,  the  section  centers.  Observers  in  charge  of  section  centers  receive,  examine,  and 
certify  to  the  correctness  of  all  reports  and  bills  from  special  display  stations,  and  then 
forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
date  on  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
displaymen  in  this  direction  is  reported* to  the  Chief  Signal  Officer,  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  When 
errors  are  detected  in  Forms  112  which  cannot  be  remedied  at  the  section  centers,  they 
are  returned  to  the  displayman  for  correction. 

In  certifying  to  bills  great  care  is  exercised  to  see  that  the  time  for  which  charge  is 
made  is  correct,  the  vouchers  properly  signed,  &c     Bills  are  not  certified  to  until  the 
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reports  which  they  cover  have  been  received  and  acted  upon.     Each  hill  bears  the  fol- 
lowing certificate  on  its  face,  signed  by  the  observer  in  charge  of  the  section  center: 

"  The  account  is  correct  and  just,  and  the  services  have  been  rendered  as  stated." 

Bills  are  rendered  on  Form  9  (old  Form  62a),  and  filled  out  as  follows: 

"  For  services  rendered  as  displayman,  at ,  for  the  month  of ,  188 — ,  for 

(give  the  number  of  days),  at cents  per  day." 

Observers  in  charge  of  centers  are  held  responsible  for  the  correctness  of  all  bills  cer- 
tified to  by  them,  and  they  are  required  to  assure  themselves  of  their  accuracy  before 
forwarding  to  this  office. 

As  a  rule  the  special  display  stations  on  the  lakes  display  signals,  only  during  the 
season  of  navigation,  which  generally  continues  from  about  April  15  to  December  15  of 
each  year;  those  on  the  Atlantic  and  Gulf  coasts  display  throughout  the  year.  The 
lake  stations  at  South  Haven,  Mich.,  Saint  Joseph,  Mich.,  and  Ludington,  Midi.,  also 
display  signals  during  the  entire  year. 

Display  men  are  paid  by  this  Service  only  during  the  season  for  which  signals  are  dis- 
played. 

There  are  fifty-nine  display  men  who  receive  pay  at  the  rate  of  25  cents  per  day;  one 
at  35  cents  per  day ;  two  at  50  cents  per  day,  and  one  at  $15  per  month.  The  display  men 
at  Wood's  Hull,  Mass.,  receives  $3  per  month  extra  compensation  for  special  services. 

The  display  stations  are  thoroughly  organized  and  equipped,  and  the  display  men  fully 
'instructed  in  their  duties,  which  they  perform  conscientiously  and  intelligently.  The 
large  amount  of  valuable  property  saved  and  the  assistance  rendered  mariners  and  oth- 
ers each  year  by  means  of  this  system  of  storm  warnings,  make  it  impossible  to  overesti- 
mate its  importance  to  the  shipping  and  commercial  interests  of  the  country. 

The  following  have  been  established  as  special  display  stations  during  the  year:  Che- 
boygan, Mich.,  July,  23,  1884;  repeats  Mackinaw  City  signals.  Port  Eads,  La.,  Jan- 
uary 15,  1885,  will  repeat  New  Orleans  signals.  Arrangements  for  the  display  of  signals 
have  not  yet  been  made  at  this  point. 

The  following  special  display  stations  have  been  discontinued  during  the  year:  Fire 
Island,  N.  Y.,  December  1,  1881;  Fort  Mackinac,  Mich.,  March  14,  183~>;  Saint  Ignace. 
Mich.,  March  14,  1885. 

The  order  of  October  6, 1884,  establishing  Jump,  La.,  as  a  special-display  station,  was 
revoked  January  15,  18£5. 

The  following  is  a  list  of  stations  inspected  during  the  year.     The  inspectors  state  that 
they  found  the  displaymen  to  be  energetic  and  competent  men,  the  signals  considered  to 
be  of  great  value,  and  much  interest  manifested  at  all  places  where  signals  are  displayed 
The  property  was  found  geneu'lly  in  good  condition. 


Station  inspected. 


Ahnapee,  Wis 

Ashtabula,  Ohio 

Bath,  Me 

Bay  City,  Mich 

Brunswick,  Ga  ...v 

Bass  River  Light,  Mass... 

Bristol,  R.  I 

Boothbay,  Me 

Cape  Vincent,  N.  Y 

Charlotte,  N.  Y 

Corpus  Christi,  Tex 

Charlevoix,  Mich 

Cheboygan,  Mich 

City  Island,  N.  Y 

Dunkirk,  N.  Y 

Elk  Rapids,  Mich 

EastTawas,  Mich 

Fernandina,  Fla 

Fort  Monroe,  Va 

Frankfort,  M'>h 

Fall  River,  Mans 

Fort  George  Wand,  Fla. 

Fort  Morgan.  Ala 

Gloucester,  Mass 

Green  Bay,  Wis 

Hyannis,Mass  

Highland  Light,  Muss 

Kenosha,  Wis 

Kewaunee,  VV  is 

Ludington,  Midi 

Manistee,  Mich 

Manitowoc.  Wis. 

Montague,  Miotu. , 


Date. 


Name  of  inspector. 


1885. 

May  28 Sergt.  8.  W.  Rhode, 

April  24 Sergt.  Peter  Wood. 

April  27 8ergt.  G.  Liebmaan. 

April  29 Sergt.  N.  B.  Conger. 

March  18 Sergt.  S.  C.  Emery. 

May  22 Sergt.  O.  B.  Cole. 

June  15 Sergt.  J.  G.  Lynch. 

May  4 Sergt.  G.  Leibmann. 

April  23 Sergt.  J.  O.  Linsley. 

April  21 :  Sergt,  E.  W.  McGann. 

May  12 Sergt.  I.  A.  Reed. 

June  G Sergt.  T.  B.  Jennings. 

JuneO Sergt.  T.  B.  Jennings. 

April  21 Sergt.  W.  W.  Eichelberger. 

April  25 Sergt.  Peter  Wood. 

June  6 Sergt.  T.  B.  Jcnniaga. 

April  30 Sergt.  N.  B.  Conger. 

April  28 Sergt.  J.  W.  Smitlr. 

April  23 Sergt.  J.  P.  Sherry. 

June  1 Sergt.  T.  B.  Jennings. 

June  16 Sergt.  J.  G.  Lynch. 

April  28.  Sergt.  J.  W.  Smith. 

April  23 Sergt.  A.  Prttchard. 

June  9 Sergt.  O.  B.  Cole. 

Junel :  Sergt.  8.  W.  Rhode- 
May  20 Sergt.  O.  B.  Cole. 

May  24 Sergt.  O.  B.  Cole. 

MnySO Sergt.  S.  W.Rhode. 

May  26 Sergt.  &  W.  Rhode. 

May  31 Sergt.  T.  B.  Jennings. 

May  31 Sergt.  T.  B.  Jenniags. 

May  23.. Sergt.  S.W.Rhode. 

May  30 .. Sergt.  T.  B.  Jennings. 
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Station  inspected. 


Muskegon,  Mich 

Marblehead,  Mass 

Menominee,  Mich 

New  Bedford, Mass 

North  Fair  Haven,  N.  Y  . 

Newport.  B.I 

Northport,  Mich 

Newbury  port,  Mass 

New  Haven  Light,  Conn. 

Pentwatcr,  Mien 

Port  Royal,  S.  C 

Pet  oskey.  Mich 

Portsmouth,  N.  H 

Provincetown,  Mass 

Racine.  Wis. 

Rockland,  Me 

Sand  Beach,  Mich 

Sand  Key  Light,  Flo, 

Sheboygan,  Wis- 

Stonington,  Conn 

Southeast  Light.  R.  I 

South  Haven, Mich 

Southwest  Harbor,  Me.... 

Saint  Augustine,  Fla 

Saint  Joseph,  Mich 

Sturgeon  Bay,  Wis 

Traverse  City.  Mich. 

Tybee  Island,  Ga 

Wood's  H oil,  Mass 


Date. 


1886. 

May  29 

June  9 

June  3 

May  18 

April  22 

June  17 

June  4 

June  10 

May  4 

MayoO 

March  18 

June  8 

June  10. 

May  23 

May  19 , 

April  29 

May2 

April  27 

May  22 .... 

May  18 

April  27 

May  28 

Mayl 

April  28 

May  26 

May  30 

JuneS 

March  18 

May  20 


Name  of  Inspector. 


Sergt.  T.  B.  Jennings. 
Sergt.  O.  B.  Cole. 
Sergt.  8. W.Rhode. 
Sergt.  O.  B.  Cole. 
Sergt.  J.  O.  Linsley 
Sergt.  J.  O.  Lynch. 
Sergt.  T.  B.  Jennings. 
Sergt.  O.  B.  Cole. 
Sergt.  J.  H.  Sherman. 
Hergt.  T.  B.  Jennings. 
Ser*,t.  S.  C.  Emery. 
Sergt.  T.  B.  Jennings. 
Svrgt.  O.  B  Cole. 
S<?»gt.  O.B.Cole. 
Sergt,  S.W.Rhode. 
Sergt.  G.  Licbmann. 
Sergt.  N.  B  Conger. 
Sergt.  J.  Harvey  Smith. 
Sergt.  8.  W.Rhode. 
Sergt.  J.  G.  Lynch. 
Sergt.  J.  T.  Eiker. 
Sergt.  T.  B.  Jennings. 
Sergt.  G.  Liebmann. 
Sergt,  J.  W.Smith. 
Sergt.  T.  B.  Jennings. 
Sergt.  8.  W.  Rhode. 
Sergt.  T.  B.  Jennings. 
Serjrt.  S.  C.  Emery. 
Sergt.  O.  B.Colc. 


The  following  is  the  list  of  special  display  stations  now  in  operation,  arranged  in  sec- 
tions: 

Mackinaw  section  (Chicago,  lit,  center). — Charlevoix,  Mich. ;  Cheboygan,  Mich.;  Elk 
Rapids,  Mich. ;  Frankfort,  Mich. ;  Northport,  Mich. ;  Petoskey,  Mich. :  Traverse  Citv, 
Mich. 

Grand  Haven  section  (Chicago.  111.,  center). — Ludington,  Mich.;  Manistee,  Mich.; 
Montague,  Mich.;  Muskegon,  Mich.;  Pent  water,  Mich.;  Saint  Joseph,  Mich.;  South 
J  Taven,  Mich. 

Milwaukee  section  (Milwaukee,  Wis.,  center). — Kenosha,  Wis.;  Manitowoc,  Wis.;  She- 
boygan, Wis.;  Racine,  Wis. 

Green  Bay  section  (Milwaukee,  Wis.,  center). — Ahnapee,  Wis.;  Green  Bay,  Wis.;  Stur- 
geon Bay,  Wis.;  Kewaunee,  Wis.;  Meuominee,  Mich. 

Saginaw  Bay  section  (Detroit,  Mich.,  center). — Bay  City,  Mich.;  East  Tawas,  Mich.; 
Sand  Beach,  Mich. 

Erie  section  (Erie,  Pa.,  center). — Ashtabula,  Ohio;  Dunkirk,  NN.  Y. 

Oswego  section  (Oswego,  N.  Y.,  center). — Cape  Vincent,  N.  Y. ;  North  Fair  Haven, 
N.  Y. 

Portland  section  (Portland,  Me.,  center.) — Bath,  Me. ;  Boothbay,  Me.;  Rockland,  Me.; 
Southwest  Harbor,  Me. 

Boston  section  (Boston,  Ma«s.,  center). — Gloucester,  Mass.;  Marblehead,  Mass.;  New- 
buryport,  Mass.;  Portsmouth,  N.  H. 

Wood's  Holl  section  (Boston,  Mass.,  center). — Bass  River  Light,  Mass.;  Highland 
Light,  Mass.;  Hyannis,  Mass.;  New  Bedford,  Mass.;  Provineetown,  Mass.;  Wood's 
Holl,  Mass. 

Newport  section  (New London,  Conn,,  center). — Bristol,  R.  I.;  Fall  River,  Mass.;  New- 
port, R.  I.;  Stonington,  Conn. 

Narragansttt  section  (Narragansett  Pier,  R.  I.,  center). — Southeast  Light,  R.  1.      * 

Savannah  section  (Savannah,  Ga.,  center). — Brunswick,  Ga. ;  Port  Royal,  S.  C;  Tybee 
Island,  Ga. 

Jacksonville  section  (Jacksonville,  Fla.,  center). — Fernandina,  Fla.;  Fort  George  Island, 
Fla. ;  Saint  Augustine,  Fla. 

The  following-named  stations  repeat  cautionary  signal  orders  issued  to  the  stations  set 
opposite  their  respective  names: 

Charlotte,  N.  Y _  Rochester,  N.  Y. 

City  Island,  N.  Y New  York  City. 

Corpus  Christi,  Tex _. Indianola,  Tex. 

Fort  Morgan,  Ala Mobile,  Ala. 

New  Haven  Light,  Conn New  Haven,  Conn. 

Port  Eads,  La — New  Orleans,  La. 

Sand  Key  Light,  Fla.     __T__.Tr_.  T.T Key  West,  Fl% 
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Milwaukee,  Wis.,  notifies  by  telegraph  the  postmasters  at  Ashland,  Wis.,  and  Hough- 
ton, Mich.,  of  orders  to  hoist  cautionary  signals  at  Duluth,  Minn.,  and  Marquette, 
Mich. 

Pensacola,  Fla.,  notifies  Apalachicola,  Fla.,  of  all  cautionary  signal  orders  for  Pen- 
sacola. 
Fort  Monroe,  Va.,  receives  orders  to  hoist  signals  from  Washington,  D.  C. 
I  am,  very  respectfully,  your  obedient  servant 

F.  M«  M.  BEAXXt) 
Second  Lieutenant,  Signal  Cbrpt. 
The  Chief  Signal  Offices  of  the  Abmy, 

Washington,  1).  C. 
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APPENDIX    61. 


List  of  stations  of  the  first  and  second  order,  Signal  Service,  United  States  Army,  established 
since  November  1,  1870,  together  with  the  dates  on  which  those  not  in  operation  on  June  30, 
1885,  were  closed. 


Station. 


Established. 


Albany,  N.Y 

Alexander,  Fort,  Alaska 

Alpena,  Mich 

Apache,  Port,  Aria. 

Assinaboine,  Fort,  Mont. 

Atlanta,  Ga ~ 

Atlantio  City, N.J .. 

Augusta,  Ga - 

Baltimore,  Md ~ 

Barnegat  City, N.J 

Bearing's  Island.  Bearing  Sea.. 

Bennett.  Fort,  Dak 

Benton,  Fort,  Mont 


Bidwell,  Fort,  Cal 

Billings,  Moot 

Bismarck,  Dak 

Block  Island,  R.  I 

Boerne,  Tex 

Boise  City,  Idaho 

Boston,  Mass 

Brackettville,Tex 

Breckenridge.  Minn 

Bridger,  Fort.Wyo 

Brownsville,  Tex 

Buffalo,  N.Y. 

Buford,  Fort,  Dak 

Burkes,  Aris 

Burlington,  Vt ~ 

Cairo,  III 

Cam  po,  Cal .. 

Canby,  Fort,  Wash 

Cape  Hatteras.N.  C - 

Cape  Henry,  Va - 

Cape  Lookout,  N.  C 

Cape  May,  N.J 

Cape  Mendocino,  Cal 

Castroville.Tex « 

Cedar  Keys,  Fla 

Champaign,  111 

Charleston,  S.  C 

Charlotte,  N.  C 

Chattanooga,  Tenn 

Cheyenne.  Wyo - 

Chicago.  Ill 

Chimo,  Fort,  Ungava  Bay,  Labrador 

Chincoteague,  Va 

Cincinnati,  Ohio - 

Cleveland.  Ohio 

Coleman  City,  Tex 

Colorado  Springs,  Colo 

Columbus,  Ohio 

Concho.  Fort,  Tex- 

Concordia.  Kans, .. 

Corinne,Utah 

Corsicana,  Tex 

Craig,  Fort.  N.  Max 

Caster,  Fort,  Mont. 


Davenport,  Iowa 

Davis,  Fort,  Texas ... 

Dayton,  Wash. 

Deadwood,  Dak_ 


Deo.  22, 1873 
Aug.  1,1881 
Sept.  10, 1872 
Oct.  9, 1877 
Oct.  6, 1879 
Sept.  25, 1878 
Dec.  10, 1873 
Nov.  2,1*70 
Jan.  1,1871 
Dec.  10, 1878 
May  22, 1*82 
Dec.  22, 1879 
Nov.  25, 1871 


Decatur,  Tex, 


Jan. 

Jan. 

Sept. 

Sept. 

May 

July 

Nov. 

Sept. 

Apr. 

Jan. 

Aug. 

Nov. 

Oct. 

Dec. 

May 

June 

Jan. 

Sept. 

Aug. 

Dec. 

May 

May 

July 

Sept. 

Nov. 

Oct 

Jan. 

Oct. 

Jan. 

Nov. 

Nov. 

Nov. 

Mar. 

Nov. 

Nov. 

July 

Nov. 

July 

Oct. 

Jan. 

Sept. 

Sept. 

May 

Dec. 


1,1885 
1,1883 

15. 1874 
1.1880 
6,1876 
1,1877 
1,1870 
1,1875 

10. 1872 
1,1885 

25. 1875 
1,1870 

23,1878 
5,1877 

24,1871 
1,1871 

— , 1874 
1,1883 

18, 1874 

15.1873 

14. 1876 
24,1871 
27,1882 
29,1875 

7, 1879 
13,1880 
5,1871 
6, 1878 
8,1879 
1,1870 
1,1870 
1,188? 
16,1880 
1,1870 
1,1870 
1,1877 

12. 1873 
1,1878 

10,1875 

27,1885 

1,1871 

15. 1874 

21. 1877 
5.1878 


May  24,1871 
Dec.  24,1877 
July  1,1879 
Dec.  18,1877 

Feb.   1,1876 


Remarks. 


Closed  July  81, 1876 ;  re-established  Octo- 
ber 11, 1879. 

Closed  June  24, 1888. 


Closed  July  28, 1880, 


Closed  December  16,1881. 
Closed  November  30, 1880. 


Closed  December  4, 1880. 
Closed  June  15, 1883. 

Closed  September  80,1882. 

Closed  November  30, 1880. 

Closed  December  31, 1880. 

* 

Closed  March  29, 1882. 
Closed  March  31,1888. 


Closed  August  25, 1884. 


Closed  September  5, 1888. 
Closed  July  81, 1876. 


Closed  March  14, 1874. 
Closed  October  31, 1881. 
Closed  June  27, 1879. 

Closed  December  81, 1882;  re-established 
July  21, 1883. 


Closed  June  1.1878;  re-established  No* 

vember  1, 1878. 
Closed  September  10, 1882. 
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Station. 


Del  a  ware  Breakwater,  Delaware. 

Denison,Tex 

Denver.  Colo 

Des  Homes.  Iowa 

Detroit,  Mich 

Dodge  City,  Kane 

Dubuque.  Iowa 

Duluth.Minn 

Eagle  Pass,  Tex 

Eagle  Rock,  Idaho 

En  st  port,  Me 

Elliott,  Fort,  Tex 

El  Paso,  Tex....: 

Erie,  Pa 

Escanaba,  Mich 

Evanston,  III 

Florence,  Ariz 

Fort  Smith,  Ark 

Fredericksburg,  Tex 

Frisco.  Utah 

Galveston, Tex 

Gibson.  Fort,  Ind.T. 

Grand  Haven,  Mich........ 

Grant,  Fort,  Ariz 

Greencastle,  Ind 

Griffin,  Fort.  Tex 

Hat  t eras.  N.  C 

Helena,  Mont 

Henrietta,  Tex 


Established. 


Jan.  28, 
Dec.  10, 
Nov.  19, 
Aug.  1, 
Nov.  1, 
Sept.  15, 
July  10, 
Nov.  1, 
Jan.  19, 
Dec.  3, 
Apr.  1, 
Nov.  29, 
Nov.  5, 
May  25, 
May  24, 
Aug.  31. 
Nov.  12, 
June  1, 
Mar.  14, 
Jan.  27, 
Apr.  19, 
Apr.  1, 
May  24, 
Nov.  1, 
July  23, 
July  1, 
Dec.  1, 
Oct.  15, 
Feb.    1, 


1880 
1874 
1871 
1878 
1870 
1874 
1873 
1870 
1875 
1880 
1873 
1879 
1877 
1873 
1871 
1875 
1874 
1882 
1876 
1885 
1871 
1873 
1871 
1875 
1884 
1875 
1880 
1879 
1877 


Closed  March  1,1885. 
Closed  March  81, 1883. 


Closed  J  une  15, 1888. 
Closed  June  15,1888. 


Hidalgo  (Edinburg),  Tex 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,  Tex 

Jacksborgugh,  Tex 

Jacksonville,  Fla _ 

Keeier.Cal 

Kcogh,  Fort,  Mont. 

Keokuk,  Iowa. 

Kcv  West,  Fla.. 

Kitty  Hawk.N.C 

Knoxville.Tenn 

La  Crosse.  Wis 

I^ady  Franklin  Bay.  Grinnell  Land 

Lake  City,  Fla 

I.aniar,  Mo 

La  Mesilla,  N.  Mex 

Laredo,  Tex 

Lead  City,  Dak 

Leavenworth.  Kans 

Lcwiaton,  Idaho .% 

Lexington,  Ky 

Little  Rock.  Ark 

Lonpr  Branch,  N.  J 

Los  Angeles,  Cal 

Ix>uisvil1e,  Ky .'. 

Lynchburg.  Va 

Mackinaw  City,  Mich 

Macon,  Fort.  N.  C 

Madison,  Wis 

Mnginnis.  Fort,  Mont 

Malonc.N.Y 

Manhattan,  Kans 

Marquette,  Mich 


Feb.  1,1879 
July  1,1881 
Feb.  10, 1871 
May  1,1772 
May  8,1875 
Sept.  II,  1871 
Feb.  1,1885 
Nov.  18, 1878 
July  10,1871 
Nov.  1,1870 
Jan.  15,1875 
Jan.  1,1871 
Oct.  15,1872 
Aug.  5,1881 
Nov.  J,187> 
Oct.  17.18S-1  ! 
June  16,1870 
Dec.  16,1875 
June  1,1878 
May  21,1871  ! 
July  1,1879 
Oct.  1.1  S72 
July  1,1879 
Dec.  10,1873 
July  1,1877 
Sept.  11. 1871 
May  24,1871 
Aug.  20, 1882 
May  23. 1878 
Sept.  29, 1878  , 
July  14,1*82 
Aug.  1, 1875 
Dei\  21.1875  ' 
May    1.18T1  I 


Mason,  Tex Feb.    7,1876  ! 

McKavett,  Fort,  Tex Oct.    19.1875 

Memphis,  Tern Feb.  28,1871  , 

Milwaukee.  Wis '  Nov.  1, 1870 

Missoula.  Fort,  Mont Dec   15,1879 

Mobile.  Ala Nov.   7,1870 


Closed  July  81, 1876. 
Closed  April  30, 1882. 

Closed  February  25, 1888, 


Closed  May  13,1882. 


Closed  April  14,1882. 


Closed  May  25, 1878 ;  re-established 

ruary  9, 1879 ;  closed  March  8L 1883, 
Closed  January  27,1882. 


Closed  June  15, 1883. 


Closed  June  15, 1888. 


Closed  August  9, 188S. 
Closed  October  31, 1874. 

Closed  August  6, 1882. 
Closed  December  16, 188L 
Closed  October  31, 1878. 


Closed  July  24,1876. 
Closed  July  8,1876. 


Closed  March  31, 1883. 

Closed  April  30, 1877. 
Closed  July  31, 1876. 
Office  burned  February  1, 

lished  March  1. 1885. 
Closed  April  11.1882.  . 
Closed  Februnry  19, 1883. 


Closed  June  15. 1883. 
Office  burned  November  17, 1880; 
lished  iv  ovenaber  22, 1880. 


Montgomery.  Ala Nov.  9,1870 

Montrose,  Colo Feb.    5.1885 

Moorhcad,  Minn Jan.    1, 1881 

Morgantown,  W.  Va Jan.  25,1873.  Closed  March  SI,  1888* 

Mount  Washington,  N.  II Dec.    1.1870  j 

Muratrekhlagamut,  Alatika Mar.  24, 1885  i 

Nashville,  Tenn '  Nov.   1,1870  ■ 
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Station. 


New  Haven,  Conn , 

New  London,  Conn , 

New  Orleans,  La 

Newport,  R I 

New  York  City 

Norfolk,  Va 

North  Platte,  Nebr , 

Olympia.  Wash 

Omaha,  Nebr 

Ooglaauiie,  Point  Barrow,  Alaska.. 

Oswego,N.  Y 

Palestine,  Tex 

Peck's  Beach,  N.J 

Pembina.  Dak 

Pensacola.  Fla 

Philadelphia,  Pa 

Phosnix,  Ariz 

Pike's  Peak.  Colo 

Pilot  Point,  Tex 

Pioche,  Nev 

Pittsburg,  Pa. 

Poplar  River,  Mont 

Port  Angeles,  Wash... 

PortEads,La 

Port  Huron,  Mich 

Portland,  Me 

Portland,  Oreg 

Portsmouth.  N.  C 

Prcscott,  Ariz 

Provincetown.Mass 

Pnnta  Rassa.Fla 

Bed  Bluff,  Cal 


Established. 


Bio  Grande  City,  Tex. 
Rochester,  N.  Y 


Dec  10, 
Jan.  10, 
Nov.  1 
Aug.  1 
Nov.  1 
Jan.  1 
Sept.  15 
July  1 
Nov.  1 
Oct.  17 
Nov.  1 
Dec.  3 
Dec.  10 
Nov.  1 
Oct.  27 
Jan.  1 
Aug.  18, 
Nov.  1 
June  18 
July  29 
Nov.  1 
May  1 
Feb.  1 
Apr.  10 
July  25 
Jan.  15, 
Nov.  1 
Apr.  23 
Nov.  19, 
Feb.  15 
Aug.  15 
July    1 


,1872 
,1871 
,1870 
,1875 
,1870 
,1871 
,1874 
,1877 
,1870 
,1881 
,1870 
,1881 
,  1873 
,1872 
,1879 
,1871 
,1876 
,1873 
,1875 
,1877 
,1870 
,1882 
,1885 
,1881 
.1874 
,1871 
,1871 
,1876 
,1>73 
,1882 
,1871 
,1877 


Remarks. 


May  28, 1875 
Nov.  1,1870 


Roseburg,  Oreg '  July  15,1877 


Sacramento,  Cal 

Saint  Louis,  Mo 

Saint  Marks,  Fla 

Saint  Michael's,  Fort,  Alaska. 

Saint  Paul,  Minn 

Saint  Paul's  Island,  Alaska.... 

Saint  Vincent,  Minn 

Salt  Lake  City,  Utah- 

San  Antonio,  Tex 


San  Diego, Cal... 
Sandusky,  Ohio. 


Sandy  Hook,  N.  J.... 

Sanford,  Fla. 

Sart  Francisco,  Gal.... 
San  Luis  Obispo,  Cal. 
Santa  F6,N.  Mex 


Savannah,  Ga 

Shaw,  Fort-,  Mont 

Shreveport,  La 

Sill,  Fort,  Ind.T 

Silver  City,  N.Mex.... 

Sitka,  Alaska 

Smith  ville,  N.C 

Socorro,  N.  Mex 

Spokane  Falls,  Wash . 


July  1,1877 
Nov.  1,1870 
Nov.  10, 1874 
June  27,1874 
Nov.  1,1870 
Aug.  18, 1872 
Sept.  5,1880 
Mar.  19,1874 
Sept.  22, 1875 

Nov.  1,1871 
Aug.   2,1877 

Dec.  10,1873 
Sept.  1,1882 
Mar.  8,1871 
Jan.  27,1885 
Nov.  20, 1871 


Springfield,  111 , 

Springfield,  Mass 

Springfield,  Mo 

Squan  Beach, N.J , 

Stanton,  Fort.  N.  Mex... 

Stanwix,  Ariz •. , 

Starkville,  Mi«s 

Stevenson.  Fort,  Dak... 

Stockton,  Fort,  Tex 

Sully,  Fort.  Dak 

10048  BIG- 


Jan.  1, 
Apr.  1, 
Sept.  3, 
June  23, 
May  15, 
Mar.  30, 
Oct.  15, 
July  1, 
Feb.    5, 


1871 
1880 
1871 
1875 
1878 
1881 
1875 
1879 
1881 


July 

July 

Jan. 

Dec. 

Jan. 

Jan. 

May 

Sept. 

Feb. 

May 


1,1879 
19, 1873 

3,1882 
10,1873 

1,1885 
25,1876 

4,1882 
19, 1878  ' 
26, 187« 

1,1672! 


Closed  March  81, 1888. 


Closed  August  7, 1883. 


Closed  February  23, 1870. 
Closed  September  3, 1880. 


giosed  December  31. 1881. 

Closed  March  31, 1881. 
Closed  June  15, 1883. 


Closed  March  31, 1883. 


Closed  July  31, 1883. 

Closed  April  1, 1884. 

Closed  June  15, 1883. 

Office  burned  August  2,1880;  re-estab- 
lished August  16, 1880;  burned  August 
18,1882;  re-established  Sept.  28. 18S2. 

Closed  September  30, 1882 ;  re-established 
October  1, 1883. 

Closed  June  15, 1883 ;  re-established  Octo- 
ber 10, 1883 

Office  burned  August  19,1884;  re-estab- 
lished October  25, 1884. 


Closed  October  30, 1879. 


Closed  December  31, 1882. 


Closed  June  15, 1883;  re-established  Jan- 
uary 1,1885. 

Closed   March   31,  1883;   re-established 
July  20, 1883. 


Closed  June  15, 1883 ;  re-established  Sep- 
tember 24, 1884. 


Closed  March  31, 1883. 


Closed  May  23, 1881. 

Office  burned  November  29,1884;  re-es- 
tablished November  30, 1884. 

Closed  December  31, 1882. 
Closed  June  15, 1883. 
Closed  February  26, 1876. 

Closed  December  1, 1877. 
Closed  June  15. 1883. 
Closed  June  15,  USh.'*. 

Closed  October  31, 1877, 
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Station. 


i 


Established. 


Taloosh  Island,  Wash.. . . 
Thatcher's  Island,  Mass 

Thomas,  Camp,  Ariz 

Toledo,  Ohio 

Totten,  Fort,  Dak 

Tucson,  Ariz 

Tybee  Island,  Ga 

Umatilla,  Ores: 

Unalashka,  Alaska 

Uyalde,Tex 

Valentine,  Ncbr 

Verde,  Port,  Ariz 

Vicksburg,  Miss 


Oct. 

Dec. 

Sept. 

Nov. 

Oct. 

Oct. 

June 

July 

Aug. 

Sept. 

Jan. 

Nov. 

Sept. 


1,1883 
26, 1875 
22,1877 

1,1870 

8,1883 
30,1875 
11,1874 
15,1877 
18,1878 

6,1875 
27,1885 

9,1874 
10,1871 


Virginia  City, Mont Nov.25,1871 

—  "  -  -  -     1,1877 

1,1881 
1,1870 
1,1881 
6, 1874 
1,1882 
1,1871 
1,1877 


Visalia.Cal ■  July 

Washakie,  Fort,  Wyo ;  Dee. 

Washington  City ]  Nov. 

West  Las  Animas,  Colo ,  Oct. 

Wickenburg,  Ariz Jan. 

Williamsport.  Pa... 
Wilmington,  N.C.. 
Winnemucca,  Nev. 


Wood's  Holl,  Mass. 

Wytheville,Va 

Yankton,  Dak , 

Yuma,  Ariz , 


Jan. 
Jan. 
July 


Dec.  4,1872 
Jan.  16.1873 
Apr.  1,1873 
Nov.  18. 1873 


Remarks. 


Closed  June  1, 1883. 


Closed  June  15, 1883. 
Closed  February  15,  1K79. 
Closed  March  31, 1-SM. 

Closed  October  31,  lo82. 

Closed  October  10, 1863. 

Office  burned  April  21,  1835;    r<>  <-t.il. 

lished  April  23, 1885. 
Closed  November  18,1880. 
Closed  June  15, 1883. 
Closed  June  15, 1883. 


Closed  April  30, 1882. 
Closed  June  15, 1883. 

Closed  June  15,1883;  re-est nblishcd  <  * 

tober6,18S4. 
Closed  January  31, 1882. 
Closed  July  31, 187C. 
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Report  of  the  Telegraph  Division  for  the  year  ending  June  30,  1886. 

Signal  Office,  Washington,  July  1,  1885. 

The  regular  tri-daily  cipher  weather  reports  were  received  during  the  year  over  the 
wires  of  the  Western  Union,  International  Ocean,  Florida,  Gulf  Coast,  and  Northwestern 
Telegraph  Companies. 

One  million  six  hundred  and  thirty-nine  thousand  cipher  words  of  weather  reports  were 
received  at  and  sent  from  this  office  during  the  year.  Seventy  thousand  two  hundred 
and  twenty-five  telegrams  other  than  weather  reports  were  sent  and  received  during 
the  same  period. 

On  account  of  the  reduced  rates  for  Government  telegrams,  including  the  reports  sent 
over  circuits,  the  service  was  enabled  to  largely  extend  the  dissemination  of  weather  re- 
ports and  forecasts  for  the  benefit  of  the  public 

THE  SEA-COAST  TELEGKAPH  LINES. 

The  telephone  wire  firom  Sandy  Hook,  New  Jersey,  to  Barnegat  Inlet,  New  Jersey,  52 
miles  in  length,  was  repaired  and  the  telephone  instruments  adjusted  by  Sergeant  Bol- 
ton during  July  and  August,  1884  ;  the  Signal  Service  furnishing  the  line  material,  and 
the  Life  Saving  Service  paying  for  the  hired  labor.  This  section  is  operated  exclusively 
by  the  Life  Saving  Service  as  a  telephone  line. 

A  new  single  conductor  submarine  cable,  3}  miles  long,  was  laid  across  Ocracoke  In- 
let, North  Carolina,  on  November  29,  1884. 

During  November  and  December,  1884,  the  line  between  Fort  Macon,  North  Carolina, 
and  Hatteras,  North  Carolina,  65  miles  in  length,  was  repaired  and  put  in  as  good  work- 
ing order  as  the  available  means  would  permit. 

On  October  1,  1884,  the  leased  wires  connecting  this  office  directly  with  the  sea-coast 
Hues  were  given  up,  and  since  that  date  all  sea-coast  telegraphic  communications  have 
been  transmitted  to  and  from  this  office  over  the  wires  of  the  Western  Union  Telegraph 
Company. 

On  account  of  the  very  limited  appropriation  for  the  fiscal  year  ending  June  30, 1885, 
many  badly  needed  repairs  could  not  be  made.  At  present  two-thirds  of  the  entire  sea- 
coast  line  needs  rebuilding. 

THE  UNITED  STATES  MILITAEY  TELEGKAPH  LIKES. 

There  have  been  but  few  changes  in  the  military  telegraph  lines,  built  and  operated 
by  the  Signal  Service,  since  date  of  last  report. 

Lieut.  M.  P.  Maus,  First  Infantry ,  was  relieved  by  Lieut.  R.  B.  Watkins,  Signal  Corps, 
as  officer  in  charge  of  the  California  and  Arizona  division,  on  July  31,  1884;  and  Lieut. 
W.  D.  Wright,  Signal  Corps,  was  relieved  from  the  charge  of  the  Northwestern  Di- 
vision on  May  31,  1885,  and  ordered  to  this  office.  The  several  detached  sections  con- 
stituting the  Northwestern  Division  are  now  managed  by  the  chief  operators  under  the 
direct  control  of  this  office,  except  the  Fort  Sisseton- Webster  line,  which  was  equipped 
with  telephones  and  turned  over  to  the  military  authorities  at  Fort  Sisseton. 

The  aggregate  length  of  the  military  telegraph  lines  is  now  2,779  miles,  agaiast  2,805 
miles  in  operation  at  the  date  of  the  last  report. 

Only  one  new  line  was  built  during  the  year — that  from  Fort  Laramie,  Wyo.,  to%Fo*t 
Robinson,  Nebr.  It  was  built  by  the  labor  of  troops,  who  also  cut  the  poles  for  the  en- 
tiro  line — 75  miles  in  length.  The  Signal  Service  furnished  two  expert  line  builders  to 
direct  and  assist  in  the  work,  and  all  of  the  line  material,  which  had  been  recovered  from 
old  abandoned  lines.  The  line  has  worked  without  interruption  since  the  date  of  ite 
completion,  April  18, 1885. 

The  abandonment  of  the  military  posts  at  Fort  Thornburg,  Utah,  Fort  Cummings,  N. 
jMox.,  and  Fort  Craig,  N.  Mex.,  rendered  the  further  maintenance  of  the  telegraph  lines 
to  those  posts  unnecessary.     The  line  between  Forts  Bridger  and  Thornburg  was  accord- 
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ingly  abandoned  November  15, 1884;  that  between  Fort  Cummingsand  Florida  Station, 
August  22,  1884;  and  that  between  San  Martial,  via  Fort  Craig,  to  Ojo  de  AnalU, 
March  20,  1885. 

To  provide  a  new  and  shorter  outlet  for  Fort  Stanton,  N.  Mex.,  than  that  to  San  Mar- 
cial,  a  short  line  was  built  between  Lava,  N.  Mex.,  and  Ojo  de  Analla,  to  connect  at  the 
latter  point  with  the  line  to  Fort  Stanton.  This  new  line,  10  miles  in  length,  was  con- 
structed of  iron  poles  and  other  material  recovered  from  old  abandoned  lines,  and  with 
the  assistance  of  a  detail  from  Fort  Stanton.     It  was  completed  March  19,  1885. 

All  of  the  abandoned  sections  were  sold  at  public  auction,  with  the  approval  of  the 
honorable  Secretary  of  War. 

The  lines  remaining  in  operation  are  distributed  between  the  several  military  depart- 
ments as  follows: 

Mik* 

Department  of  Dakota KC 

Department  of  the  Missouri 5*2 

Departments  of  the  Columbia  and  California 51i 

Department  of  Arizona 510 

Department  of  Texas ISC 

Department  of  the  Platte K5 


Total 2, 


a: 


The  accompanying  map  exhibits  the  various  sections  of  United  States  military  tele- 
graph lines  now  in  operation,  and  those  abandoned  during  former  years. 

The  following  new  lines  have  been  recommended  built  by  the  respective  department 
commanders,  and  will  be  included  in  the  estimates  for  the  next  fiscal  year,  namely: 

MilM 

From  Fort  Gaston,  Cal.,  to  the  North  Fork  of  Mad  River,  California '> 

From  Fort  Halleck,  Nev.,  to  Halleck  Station,  Nev U 

Total _ 40 

A  new  line  was  also  recommended  to  connect  Vancouver  Barracks  by  telephone  with 
Portland,  Oreg.  The  material  to  build  it  was  supplied  by  this  office,  but  at  last  ac- 
counts the  line  had  not  been  built,  and  it  was  doubtful  whether  it  would  be  necessary. 

General  repairs  to  sections  were  made  as  follows  during  the  year,  namely: 

Between  Fort  Apache  and  Fort  Bowie,  Ariz.,  during  July  and  August,  1884.  Thew 
repairs  included  the  construction  of  a  new  iron  line  between  Fort  Grant  and  Wilcox,  b 
place  of  the  old,  crooked,  wooden  line. 

Between  Fort  Stanton  and  Fort  Craig,  N.  Mex.,  during  September  and  October,  1>*4. 
A  large  number  of  iron  poles  were  put  up  in  place  of  wooden  ones;  and  a  sufficient  mix* 
ber  of  iron  poles  is  now  on  hand  to  replace  the  remaining  wooden  poles  on  this  section 

Between  Dayton,  Wash.,  and  Fort  Lapwai,  Idaho,  during  August  and  SeptemUr 
1884.  A  large  number  of  defective  poles  were  shortened  and  reset,  and  the  whole  lot 
put  in  thorough  repair. 

Between  Ashland,  Oreg.,  and  Fort  Bid  well,  Cal.,  during  August  and  Septembt*. 
1884.     Details  are  now  in  the  field  to  replace  the  rotten  poles  on  this  section. 

All  sections  in  Dakota  and  Montana  were  gone  over  by  Lieutenant  Wright  during  the 
fall  of  1884,  and  general  repairs  made  where  needed. 

Between  Spokane  Falls,  Wash.,  and  Fort  Coeur  d'Alene,  Idaho,  general  repairs  w. 
made  during  October,  1884. 

Between  Brownsville  and  Rio  Grande  City,  Tex.,  during  October,  1884. 

Between  Helena  and  Fort  Assinaboine,  Mont.,  during  May,  1885. 

Between  Fort  Yates  and  Fort  Sully,  Dak.,  during  June,  1885. 

As  the  wooden  poles  on  some  sections  have  not  been  renewed  since  the  lines  were  £r« 
built,  a  period  of  from  five  to  eight  years,  it  will  be  necessary  to  provide  a  large  numM 
of  wooden  or  iron  poles  in  the  near  future  to  replace  the  poles  now  rapidly  gpin£  in- 
decay. 

The  lines,  as  a  whole,  have  worked  with  little  more  than  ordinary  interruptions.  *r  L 

as  all  telegraph  lines  are  liable  to.     Tornadoes,  floods,  lightning,  and  nialicioo*  tnv 

have  been  the  principal  causes  of  trouble.     Considering  that  these  linr*  r.x 

l\  sparsely-settled  regions,  where  the  only  means  of  travel  is  by  hor*eW.  *• 

the  promptness  with  which  most  repairs  have  been  made  is  commendable.     I  ■  - 

arge  measure  due  to  the  liberal  assistance  rendered  by  mast  departmvnt  an  1  ;■-  * 

tJ*~      <br  whose  bcneGt  the  lines  are  maintained.     But  the  men  detailed  to  •:    - 

eral  repairs  receive  no  extra  compensation  for  this  arduous  work.     •  -  • 
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is  neither  just  nor  conducive  to  that  interest  in  and  willingness  to  perform  the  work 
which  secure  the  best  results.  The  recommendation  of  last  year  that  a  law  be  obtained 
permitting  the  permanent  detail  of  fifty  enlisted  men  of  the  line  of  the  Army  for  duty 
with  the  military  lines,  and  payment  of  extra-duty  pay  to  the  same  from  line  receipts, 
as  in  former  years,  is  renewed. 
Respectfully  submitted. 

P.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps. 

Statement  showing  the  total  cash  receipts  and  value  of  free  business  on  the  United  States  Mili- 
tary telegraph  lines  during  the  year  ending  June  30,  1885. 


Division  or  section. 


California  and  Arizona  division 

Fort  Davis  section 

Brownsville  section , 

Fort  Stanton  section* 

Indian  Territory  section 

Fort  Bridger  section 

Fort  Robinson  section* 

Fort  Canby  section 

Cape  Flattery  section 

Fort  Klamath  section 

Dayton  section 

Spokane  Falls  section 

Fort  Maginnis  section 

Fort  Assinaboine  section 

Fort  Custer  section 

Fort  Bismarck  section 

Fort  Totten  section... 

Total 


Cash  receipts. 


This  line. 


85,894  98 
688  19 

1,110  13 
335  38 

1,557  95 

96  77 
39  24 

97  84 
111  84 
567  11 
874  25 
430  68 
317  77 

1,430  83 

100  45 

255  74 

24  32 


13,939  47 


Other  lines. 


$11, 143  86 

1,115  20 

615  14 

676  08 

1,880  48 

166  24 

99  45 

95  27 

318  89 

734  31 

947  36 

aS3  72 

1,080  28 

2,056  58 

448  75 

482  82 

134  77 


22,884  70 


Value  of 

free 
business. 


•7,817  28 

9G0  10 

946  84 

87  20 

2,606  45 

87  14 

59  47 

1,645  71 

2.006  57 

333  91 

222  57 

681  41 

1,516  09 

1,237  27 

539  09 

910  96 

79  08 


21,737  14 


*  For  two  and  one-half  months. 
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APPENDIX   64. 


REPORT  OF  OFFICER  IN  CHARGE   OF  CORRESPONDENCE  AND  RECORDS 

DIVISION. 

Signal  Office,  War  Department, 

Washington  City,  Aug**  15,  1885. 

Sib:  I  have  the  honor  to  inclose  herewith,  as  usually  famished  by  the  Correspondent 
and  Records  Division,  for  publication  in  annual  reports,  the  following,  in  duplicate  in 
each  case: 

(1)  List  showing  number  of  communications  sent  from  and  received  at  the  Signal  Office. 
Washington  City  (exclusive  of  telegrams),  year  ending  June  30,  1885. 

(2)  list  of  stations  inspected  year  ending  June  30,  1835. 

(3)  List  of  places  for  which  stations  have  been  requested,  but  not  established  to  June 
30,  1885. 

(4)  Jjist  showing  meteorological  data  furnished  persons  for  purpose  specified,  year 
ending  June  30,  1885. 

(5)  List  of  boards  of  trade,  chambers  of  commerce,  and  other  organizations  having 
meteorological  committees  to  confer  with  the  Chief  Signal  Officer,  June  30,  188S. 

Very  respectfully,  your  obedient  servant, 

B.  M.  PUBSSELL, 
Second  Lieutenant,  Signal  Corps,  United  State*  Army. 

The  Chief  Signal  Officer,  United  States  Army. 


Appendix  64  a. 

Communications  sent  from  and  received  at  the  Signal  Office,  Washington  City  (exelmsire  of 

telegrams),  from  July  1,  1884,  to  June  30,  1885. 

SENT. 

To  heads  of  Departments  and  Bureaus 3, 9E 

To  non-commissioned  officers  in  charge  of  stations  concerning  their  duties 14, 110 

In  reply  to  applications  for  establish ment  of  stations lift 

To  telegraph  companies  in  reference  to  transmission  of  weather  reports,  the 

erection  of  telegraph  lines,  &c 14? 

To  boards  of  trade,  chambers  of  commerce,  &c 235 

To  foreign  correspondents  relating  to  simultaneous  weather  reports 967 

To  foreign  correspondents  in  general... 1,081 

To  voluntary  observers  throughout  the  United  States -  5*725 

Relative  to  enlistments,  discharges,  &c 1,1*1 

Relative  to  publications 1,33$ 

Data  furnished 24 

To  postmasters  relative  to  Farmer's  Bulletins,  &c IS* 

To  railroad  companies  relative  to  establishing  stations,  furnishing  indica- 
tions, &c_- 216 

To  Fort  Myer,  Virginia,  concerning  duties  and  discipline  at  Signal  Service 

school  of  instruction 23$ 

Relative  to  furnishing  meteorological  instruments,  charts,  books,  forms,  Ac.  472 

Relative  to  build ing,  sale,  repai r,  &c. ,  of  telegraph  lines 1 33 

To  signal  officers  relative  to  their  duties 4»w 

Orders,  circulars,  instructions,  &c 42,  <*■ 

To  manufacturers  and  others  in  reference  to  instruments,  equipments,  &c 9. 07: 

To  enlisted  men  in  reference  to  property  and  money  accounts 12,  tK 

In  reference  to  quarterly  returns  of  officers,  &c -  3, 174 

Authorizing  purchases  and  expenditures 3:  .57: 

Miscellaneous . 8,9SO 

Total _ _ 106,  3«2 
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RECEIVED. 

From  heads  of  Departments  and  Bureaus _ 6,938 

Applications  for  establishment  of  new  stations 35 

From  telegraph  companies  in  reference  to  the  transmission  of  weather  reports 

and  the  construction  of  telegraph  lines,  &e " 183 

From  boards  of  trade,  chambers  of  commerce,  &c 289 

From  foreign  correspondents 7, 099 

Surgeons'  certificates 670 

Examination  papers 133 

From  enlisted  men  in  reference  to  their  duties 10,516 

Returns,  accounts,  descriptive  lists,  &c 1,301 

From  United  States  naval  stations  and  vessels 1, 932 

From  voluntary  observers  throughout  the  United  States 3,  991 

From  United  States  military  posts  (surgeons'  reports) 574 

Relating  to  duties  and  discipline  at  Signal  Service  school  of  instruction  at 

FortMyer,  Virginia *. 251 

Relating  to  instruction  in  military  signaling 1 _>  77 

Applications  for  enlistment 574 

Instruction  reports __.  2,167 

Reports  from  railroad  stations  in  reference  to  weather  reports 20, 507 

Meteorological  forms,  &c,  from  stations 213,182 

Reports  from  postmasters  i  n  reference  to  weather  bulletins 103, 952 

Acknowledgments  of  orders,  circulars,  &c. 17,000 

From  manufacturers  and  others  in  reference  to  instruments,  equipments,  &c  5, 253 

From  officers  concerning  property,  quarterly  returns,  &c. '  5, 856 

From  enlisted  men  relating  to  property  and  money  accounts 24,  917 

Miscellaneous . '. 10,730 

Total. 438,127 

Total  sent— _ _._ 108,582 

Total  sent  and  received.. - -^ 546,709 

TELEGRAMS. 

Cipher  words  of  weather  reports  sent  and  received 1, 639, 000 

Telegrams  other  than  weather  reports  sen t  and  received 70, 225 


Appendix  64  b. 

Stations  inspected  year  ending  June  30,  1885. 


Station. 


Albany,  N.Y 

Alpena,  Mich 

Apache,  Fort,  Ariz 

Asslnaboine,  Fort,  Mont. 

Atlanta,  Ga 

Augusta.  Ga 

Baltimore,  Md 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bidwell,  Fort,  Cal 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Bowie,  Fort,  Ariz 

Boston,  Mass 

Buffalo,  N.Y 

Brownsville,  Tex 

Buford,  Fort.  Dak 

Burlington,  Iowa 

Cape  Mendocino,  Cal 

Cape  Henry,  Va 

Cairo,  Dl 

Cape  Lookout,  N.  C 


Inspected  by — 


Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

do 

Lieut.  R.  B.  Watkins.  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright.  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

do 

Lieut.  J.  P.  Finlcy,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

do 

Lieut.  Frank  Greene, Signal  Corps.  U.  S.  A.... 

Lieut.  W.  D.  Wright, Signal  Corps.  U.  S.  A 

Lieut.  F.  R.  Day.  Signal  Corps,  U.S.  A 

Lieut.  Frank  Greene,  Signal  Corps.  V.  S.  A... 
Lieut.  R. B.  Watkins,  Signal  Corps,  U.  S.  A.... 

Lieut.  E.  R.  Day,  Signal  Corps,  U.  S.  A 

do 

Lieut.  W.  A.  Glassford.  Signal  Corps,  U.  S.  A.. 

Lieut.  W.D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A. ... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

do 

do 


Date  of  inspection. 


March  29. 30, 1885. 
April  24, 1885. 
November  11,12,18.34. 
November  11, 12,  1884. 
March  20, 21, 1885. 
March  22, 23, 1885. 
March  9, 10, 1885. 
September  28, 18Si. 
November  9, 18*1. 
July  17, 1884. 
January  6-8, 1885. 
March  12, 13, 1885. 
July  14, 1884. 
October  24, 1884. 
March  15-19. 1885. 
April  8,9,1885. 
March  14, 15, 1885. 
October  13, 1884. 
May  7, 8, 1885. 
July  29-31, 1884. 
March  5, 6, 1885. 
May  8, 9, 1885. 
May  27,28,1885. 
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Stations  inspected  year  ending  June  30,  1885— Continued. 


Cedar  Keys,  Fla. 
Charlotte,  N.  C! 
Chattanooga.  Term 

Cheyenne.  Wyo 

Chicago.IU 

Charleston,  S.C 

Cincinnati,  Ohio 

Cleveland,  Ohio , 

Concho,  Fort,  Tex 

Custer,  Fort,  Ariz 

Columbus,  Ohio 

Colorado  Springs,  Colo 

'  Craig,  Fort,  N.  Mex 

Davis,  Fort,  Tex.,  and  Mnrfu. 

Davenport,  Iowa 

Deadwood,  Dak 

Des  Moines,  Iowa , 

Detroit.  Mich 

Denver,  Colo , 

Dodge  City,  Kans 

Dubuque.  Iowa 

Duluth,Minn 

El  Paso,  Tex 

Erie,Pa 

Escanaba,  Mich 

Elliott,  Fort,  Tex , 

Olendive,  Mont , 

Grant,  Fort,  Ariz 

Greencastle,  lnd .". 

Galveston,  Tex :, 

Grand  Haven,  Mich 

Helena,  Mont , 

Huron,  Dak , 

Hatteras,  N.  C 

Indianapolis,  lnd 

Indianola,  Tex , 

Jacksonville, Fla , 

Key  West,  Fla 

Keokuk,  Iowa 

Knoxvllle,Tenn 

Kitty  Hawk,  N.  C 

Los  Angeles,  Cal 

Louisville.  Ky 

Leavenworth,  Kans 

Lamar,  Mo 

La  Crosse,Wis 

Little  Rock,  Ark 

Lynchburg,  Va 

Maricopa,  Ariz 

MoDowell  Fort,  Ariz 

Maginnis  Fort,  Mont 

Moorhead,  Minn 

Mount  Washington,  N.  H.... 

Montgomery,  Ala. 

Mobile,  Ala 

Mackinaw  City,  Mich 

Marquette,  Mich 

Milwaukee,  Wis 

Memphis,  Tenn 

Macon,  Fort,  N.  C 

New  York  City 

Norfolk,  Va 

New  Haven,  Conn 

New  London,  Conn , 

Narragannett  Pier,  R.  I , 

New  River  Inlet,  N.  C 

North  Platte,  Nebr 

New  Orleans,  I^a 

New  Orleans.  La.  (exposi- 
tion building). 

Nashville.  Tenn , 

Oswego,  N.  Y , 

Omaha,  Nebr , 

Poplar  River,  Mont , 

Plurnix,  Ariz , 

Prescott,  Ariz 

Point  Judith, R.  I 

Pittsburg,  Pa 

Portland,  Me 

Pcnnacola,  Fla , 

Fort  Huron,  Mich 

Pike's  Peak,  Colo 


Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A... 

.do 

do 

Lieut.  J.  P.  Finley, Signal  Corps,  U.  8.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps. U.  S.  A 

Lieut.  J.  P. Finley, Signal  Corps, U.S.  A 

Lieut.  F.R. Day, Signal  Corps, U.S.  A  

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  8.  A 

do / 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  8.  A ..... 
Lieut.  W.  A.  Glaasford,  Signal  Corps,  U.  S.  A... 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  8.  A 

Lieuf.  W.  D.  Wright, Signal  Corps,  U.S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps.  U.  8.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley, Signal  Corps, U. S.  A   

Lieut.  W.  A.  Glaasford,  Signal  Corps,  U.  8.  A... 

Lieut.  J. P.  Finlev, Signal  Corps, U.S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  F.  R.  Day, Signal  Corps,  U.  S.  A 

do 

Lieut.  W.  A.  Glaasford, Signal  Corps, U.  S.  A... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

Lieut.  J. P. Finley, Signal  Corps, U.S.  A... 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

do 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.S.  A... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

, do 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A.. 

, do 

Lieut.  It.  B.  Watkins,  Signal  Corps,  U .  S.  A 

Lieut.  J. P.  Finley, Signal  Corps.  U.S.  A 

do.- 

Lieut.  W.  A.  Glassford.  Signal  Corps,  U.  S.  A. . 

Lieut.  F. R. Day, Signal  Corps, U.S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A- 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A— 

do .... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 

Lieut.  W.  D.  Wright,  Signal  Corps.  U.  8.  A... 

Lieut.  F.  R.  Day.  Signal  Corps,  U.  S.  A ... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A  . 

do 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

do .. , 

do 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A... 

do .. , 

Lieut.  F.  R.  Day.  Signal  Corps,  U.  8.  A M 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8%A 

do .. 

do .. 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A.- 
Lieut. J.  P.  Finley,  Signal  Corps,  U.  8.  A  ... 
Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A... 
do -..., 


do... 

Lieut.  F. 
Lieut.  J. 
Lieut.  W 
Lieut.  R. 

do... 

Lieut.  F. 
Lieut.  J. 
Lieut.  F. 
Lieut.  J. 
Lieut.  F. 
Lieut.  J. 


R.  Day,  Signal  Corps,  U.  8.  A 

P.  Finley,  Signal  Corps,  U.  8.  A.... 
.  D.  Wright,  Signal  Corps.  U.  8.  A. 
B.  Watkins,  Signal  Corps, V.  8.  A. 


R.  Day,  Signal  Corp*,U.  8.  A 

P.  Finley.  Signal  Corps,  U.  8.  A... 

R.  Day.  Signal  Corps,  U.  8.  A 

C.  Walshe,  Signal  Corps,  U.  8.  A.. 
R.  Day,  Signal  Corps,  U.  8.  A—.... 
P.  Finley,  Signal  Corps,  U.S.A.... 


April  1-3,1885. 

March  17, 18, 1885. 
May  12,13,1885. 
April  20-23, 1685. 
May  11-13,1885. 
March  24-28, 1885. 
March  18, 10, 1685. 
April  U-18, 1885. 
February  13-15.  1885. 
October  30,31,1884. 
March  15-17. 1885. 
April  10-17, 1885. 
November  2, 18*4. 
February  23-27,1885. 
May  2-4, 1885. 
October  0,1884. 
April  80  to  May  2, 1885. 
April  16, 17, 1885. 
April  17-20, 1885. 
April  27, 28, 1885. 
May  6-7, 1885. 
May  7, 8, 1885. 
February  5-10, 1885. 
April  10, 1885. 
May  1,2, 1885. 
April  22,23,1885. 
October  10, 1S84. 
October  25,26, 1884. 
March  24, 25, 1885. 
March  26-28, 1885. 
May  14, 1885. 
November  3-19. 1884. 
December  16, 17, 1884. 
May  23-25, 1885. 
March  22-24. 1885. 
March  22-24, 1885. 
March  29-31. 1885. 
April  9-11, 1885. 
May  6-10, 1885. 
May  14, 15, 1885. 
May  20,21,1885. 
October  1,2, 1884. 
March  19-21, 1885. 
March  30,  April  1-3,  ISA. 
May  1,2,1885. 
May  5, 1885. 
May  7-9. 1885. 
May  16, 17, 1885. 
September  28. 1884. 
September  36, 1884. 
October  24-26, 1884. 
December  2, 3, 1964. 
March  22. 23. 1885. 
April  19-21,1885. 
April  22-24,1685. 
April  28, 1885. 
April  SO,  May  L 1885. 
May  3,4,1885. 
May  5-7, 1885. 
May  28, 29.1885. 
March  3-5, 1885. 
March  3, 4, 1885. 
March  7-9, 1885. 
March  9, 10, 1685. 
March  11, 1885. 
March  12-14, 1865. 
April  23-25, 1885. 
April  25-28, 1885. 
April  29, 30, 1885. 

Mev  10,11.18*. 
March  81,  April  1. 16*> 
April  25-30, 1885. 
October  15,18*4, 
September  36,  UB4. 
November  21, 22, 18*4. 
March  11, 1885, 
March  12, 18,1865, 
March  26, 27. 1885, 
April  16,  17, 1865. 
April  20,  21, 1885. 
AprillO-17, 
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Stations  inspected  year  ending  June  30,  1885 — Continued. 


Station. 


Portsmouth,  N.  C 

Palestine,  Tex 

Bed  Bluff,  Cat 

Rio  Grande  City,  Tex 

Rochester,  N.  Y , 

Reno,  Fort.  Ind.  T 

Salt  Lake  City,  Utah. 


Inspected  by— 


••■•••  •• 


Lieut.  J.  C.  Walshe,  Signal  Corps, U.S.  A... 

Lieut.  W.  A.  Glassford,  Signal  Gorps,  U.  S.  A.. 

Lieut.  Frank  Greene,  Signal-Corps,  U.S.  A... 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A.. 

Lieut.  F.  R.  Day,  Signal  Corps,  U.S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A.. 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A.. 

Sacramento,  Cal do *. .' 

Sully,  Fort.  Dak j  Lieut. W.  D.  Wright,  Signal  Corps,  U.S.A... 

San  Diego,  Cal j  Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A_ 

San  Carlos,  Ariz ' do 

San  Marcial  N.  Mex | do 

Stanton.  Fort.  N.  Mex do 

Shaw,  Fort,  Mont Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A ... 

Saint  Vincent,  M  km do 

Sijwcton,  Fort.  I):ik do 

.Santa  Fc,  N.  Mex Lieut.  W.  A.  Glassford,  Signal  Corps,  U.S.  A... 


Date  of  inspection. 


Stockton,  Fort,  Tex 

Kmillivillc.  N.  C 

San  Antonio,  Tex 

S.ott's  Hill.  N.  V.  ., 

S;;int  Louis,  Mo.   

Savannah,  U:i 

^hreviport,  La 

Sanford,  Flu 

Sill.  Fort,  Ind.  T 

Sandusky,  Ohio 

Supply,  Fort.  Ind.  T 

Snint  l'nul,?.Xinn 

Smith, Fort,  Ail; 

Springlield,  111 

Terry's  Lauding,  Mont.. 

Thouius,  Fort,  Ariz , 

Tottcn,  Fort,  Dak 

Toledo,  Ohio 

Vcrtlc,  Fort,  Ariz 

Vtchsburg,  Mias 

Wickenburg,  Ariz 

Willcox,  Ariz , 

Watrous,  N.  Mex 

Wilmington,  N.  C 

West  Las  Animas,  Colo., 

Yates,  Fort,  Dak 

Yuma,  Fort,  Ariz 

Yankton,  Dak 


.do. 


Lieut.  J.  C.  Wnl-?he,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford, Signal  <.  orps, U. 8.  A .. 

L*eut.  J.  (.'.  Walshe,  Signal  Corps, U. S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  J.  V.  Walshe,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps*  U.  S.  A... 

Lieut.  J.  ('.  Walshe,  Signal  Corps,  U.  H,  A 

Lieut.  W.  A. Glassford,  Signal  Corps,U.  8.  A... 

Lieur.  F.  R.  Day,  Signal  Corps.  U.  8.  A 

I  „ieut.  W.  A.  Glassford,  Signal  Corps,U.  8.  A... 

Lieut.  F.  R.  Day.  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,U.  8.  A... 

Lieut.  J.  P.  Finley, Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 

Lieut. F.  R.Day. Signal  Corps, U.S.  A .... 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  8.  A 

do 

Lieut.  \V.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A. 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A.-  ... 

Lieut.  R.  B.  Watkins.  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  8.  A 


May  25,  26, 1885. 
March  30,  81, 1885. 
August  5-7, 1884. 
March  11, 12, 1885. 
April  2,  3, 1885. 
April  13, 14, 1885. 
July  9-11, 1884. 
July  21,  22, 1884. 
September  26, 1884. 
October  3, 1884. 
October  29, 1884. 
November  2, 1884. 
November  5,  6, 1885. 
November  7, 1884. 
December  4,  5, 1884. 
December  14, 1884. 
January  30,  81,  Febru- 
ary 1,  2, 1885. 
February  19-21. 1885. 
March  9, 10, 1885. 
March  3-6, 1885. 
March  11, 12, 1885. 
March  26-29, 1885. 
March  27-29. 1885. 
April  2,  3, 1885. 
April  5,  6,  1885. 
April  7-9, 1885. 
April  13,14,1885. 
April  20, 1885. 
May  6, 1885. 
May  5, 6, 1885. 
May  12-14, 1885. 
October  21, 1884. 
October  27, 28, 1884. 
December  8. 1884. 
April  14,15, 1885. 
September  22, 1884. 
May  2-4, 1885. 
September  25, 1884. 
October  23, 1884. 
January  27, 1885. 
March  7-9, 1885. 
April  7-10, 1885. 
September  15, 1884. 
September  29-30, 1884. 
December  19,1884. 


Appendix  64  c. 

List  of  places  for  which  stations  have  been  requested  but  not  established  to  June  30,  1885. 


Alabama: 

Auburn  (Agricultural  and  Me- 
chanical College). 


Coffeevillo 

Kutaw 

Florence 

Friendville 

Marion 

Trinity 

Arkansas : 

Fayctteville  (Arkansas  Indus- 
trial University). 

Fulton 

Hot  Springs 

Indsonia  University 


May  14,1872: 


Deo. 

Jan. 

Deo. 

July 

Apr. 

Nov. 

Oct. 

Mar. 


23,1880 

4,1881 
20, 1882 
20, 1872 
20,1880 

6, 1875 
16,  1881 

4,1882 


Feb.  17, 1874 

Sept.28,lR81 
Dec.  23,1873 
Dec.  21,1879 
Aug.  2, 1881 
Dev.  10,1877 
Aug.  18, 1877 
July    6,1878 


California : 

Bakerslield... 

Cheyenne  Wells 

Oakland  (University  of  Cali- 
fornia). 


Table  Mountain 

Tulose 

Wilmington * 

Colorado : 

Fountain 

Leadville 

Mount  Massive 

Summit 

The  Parks  of  Colorado 
Connecticut: 

Hartford 

Mohawk  Mountain  ...... , 

Race  Rock  Light-house 


May  14, 1874 
July  27, 1877 
Mar.  12, 1881 

Apr.  15,1884 
Apr.  5,1885 
Oct.  4. 1883 
June  29, 1884 
Jan.    4. 1881 

Dec.  4, 1871 
June  17, 1880 
Feb.  9,1881 
Feb.  23,1882 
Jan.  7,1880 
May  24, 1871 

Jan.  21, 1875 
Oct.  14,1882 
Nov.  20,1880 
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List  of  places  for  which  stations  have  been  requested,  &c. — Con  tinned. 


Place. 


Connecticut—Continued. 

The  National  Park 

Yale  College 

Dakota: 

Aberdeen .. , 

Chamberlain 

Lisbon 

Pierre 

Randall,  Fort 

Richardton 

Thompson,  Fort 

Young  Man's  Butte 

Delaware: 

Newark  (Delaware  College) 

Ocean  View 

Wilmington 

Florida : 

Apalachicola 

Fort  Jupiter  Light 

Lawtey 

Palatka  

Tallahusscc 

Three  or  four  additional  sta- 
tions in  the  interior  of  the 
State. 

Titusville 

Georgia : 

Doboy  Island 

New  Switzerland 

Rome 


Idaho : 

Franklin 

Silver  City , 

Illinois: 

Abingdon  (Abingdon  College) . 

Bloomington , 

Carbondale  (Southern  Illinois 
Normal  University). 


Carthage 

Decatur 

Galena 

Grand  Tower. 

Grayville 

Jacksonville .. 

Metamora 

Pana 

Princeton , 

Peoria 

Quincy 


Saudwi'.-h  

Indiana: 

Crawfordsville    (Wabash   Col- 
lege). 

Evati«*villc , 

Fort  Wayne , 

Lafayet'o  (Purdue  University).. 

Leavenworth '. 

New  Albany , 

Noble  ville 

Richmond 

Rock  ville 

Vincennes 

Iowa: 

Afton 

Algotm 

Ames  (State  Agricultural  Col- 
lege). 

Cedar  Rapids 

Council  Bluffs 


Nov.  7,1880 
Jan.  30.1885 

Feb.  18,1882 
June  22, 1882 
July  17, 1882 
Nov.  15, 1882 
Nov.  16, 1882 
Jan.  5, 1883 
Nov.  9,1871 
Dec.  6, 1883  i 
JunolH,l87-1 
Dec.    6,1883 

Jan.  11,1872  i 
Apr.  16, 1884  ' 
June  21, 1872 


Sept.  10, 
Dec.  27, 
Dec.  31, 
June  14, 
Feb.  4, 
Oct.  27, 
Feb.  17. 
Jan.  12, 
May   6, 


1883 
1881 
1S8I 
1882 
1882 
1882 
1873 
1875 
1875 


No  date. 


Jan, 
Feb. 
Apr. 
Jan. 
Deo. 
Mar. 
Mar. 
July 


25,1879 
3,1882 
24, 1874 
21,1875 
4,1875 
31,1876 
16,1877 
19,1878 


July  23,1875 
Feb.    9,1876 

Apr.  1,1875 
Aug.  30, 1874 
Oct.  1, 1878 

Oct.  2,1878 
Sept.  2,1872 
Aug.  30, 1874 
Sept.  14, 1871 
Mar.  21, 1872 
June  7,1878 
Mar.  15, 1875 
Aug.  8,1871 
Jan.  17,1875 
Aug.  11, 1871 
Dec.  22, 1884 
Jan.  4, 1872 
July  25, 1879 
Dec.  3,1879 
Jan.  7,1885 
Jan.  22,1873 

June  6,1874 

Dec.  2,1884 
Apr.  12,1872 
Apr.  14,1879 
Oct.  13,1882 
Apr.  12,1872 
July  27, 1883 
Aug.20,lM81 
Dec.  8,1883 
June  15, 1873 

Feb.  17, 1875 
Feb.  14,1878 
Jan.  23, 1878 

Feb.  11,1881 
Mar.  9,18*5 


Iowa — Conti  nued. 

Fort  Dodge 

Iowa  City  (State  University). 


Mason  City. 


Date. 


Monticello.. 

Sheldon 

Sioux  City.. 
Spirit  Lake. 
Kansas: 

Ellsworth  . 


Nov.  4.1875 
Dec.  14,1871 
Jan.  6, 1X73 
Jan.    8, 1875 

Oft.    M*n 

Dec.  11.18S3 
Apr.  15, 1*77 
July  lA.lt»l 
July  18.1i*l 
June  6,1&5 


Emporia  (State  Normal  School). 

Gnylord : — 

Graiufield 

IJoitoii 

Lawrence  (University  of  Kan- 
sas;. 

On  plains  of  Western  Kausa* 
and  regions  to  southward  and 
westward. 

Salina 


July 

July 

Mar. 

Feb. 

Dec. 

Mar. 

Sept. 

.Tun. 

May 

Jan. 

Dec. 


14,1F74 

21,1871 

6,1*73 

2,1«M 

27,  !<7i» 

3.  l*-2 

25,1**4 

16, 1*7.5 

6.1*73 

7,1**1 

21,  1*72 


Sherlock 

Towanda 

Wichita. 

Kentucky : 

Anchorage 

Carrollton 

Central  University,  Richmond. 
Lexington 


Richmond 

Louisiana: 

Ralize 

Baton  Rouge  (Slate  Universi- 
ty and  Agricultural  and  Me- 
chanical College). 

Lake  Charles -.. 


Southwest  Pass  (Pass  a  1' Outre). 
Maine : 

Augusta   (United  States 
nal). 

Belfast. 

Calais. 

Crumples  Island 


Cutler 

Green  Mountain , 

Orono  (State  Agricultural  Col- 
lege). 


Penobscot  Bay  (entrance). 

White  Head 

Maryland : 

State  Agricultural  College. 


Annapolis 

Massachusetts : 

Amherst     (State     Agricultural 
College). 

Nantucket 

Pittslield 

South  Fraruingham 

State  arsenal 


Vineyard  Haven 

Michigan : 

Ann  Arbor  (University  of  Mich- 
igan). 

Eagle  River 

Glen  Haven 


Hillsdale 

Huron  City. 


July  17, 1*73 
Apr.  2.  1*77 
July  9,1*^1 
Feb.  12,1-7-* 
July  12, 1*82 

Mar.  31. 1*77 
Mar.  6,  KM 
Sept.  11.  lv*v> 
Apr.  2^1  s*2 
May  13.1  K*3 
Apr.  22, la*4 

Oct.  31.1*71 
Feb.  25,  ltfel 


June  12, 1*75 
Oct.  15.1-77 
Mar.  20, 1*71 

Feb.  1C,  1*C 

Aug.  «,JH72 
June  16, 1*7 1 
Dec.  4,  ISM 
Dec.  IO.InM 
Feb.  8.  ISM 
Apr.  3.1»«i 
Sep.  21.1S-2 
Oct.  19,1*71 

Feb.  17, 1873 
Jan.  UMSN* 
Feb.  2es  16*1 

Apr.  18.1*72 
Junc21JtC2 
July  28.IKM 

Mar.30.1<r* 

j 

iMar.  6,1**! 
Dec.  20. l*7v 
Apr.  I\lv*l 

!  July  2*  1»*I 

Aug.22,W« 
Dec.  I*.  Wl 

Nov.  2$,  i<n 

Jon.  21.1*« 
Jn*iell.l*M 
Dec.  I.l*'t 
Msr.  4,I^vf 
Au;  0,K1 
Jan.  27.  IO 
Feb.  19, 1*71 
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List  of  places  for  which  stations  have  been  requested,  &c. — Continued. 


Place. 


Michigan— Continued. 

Lansing     (State    Agricultural 
College). 


Leland 

Manitou  Island. 

Nilea 

Paw-Paw , 

Port  Hope 

Three  Rivers 

White  Hall 


Minnesota: 

Breckinridge.. 

Detroit 

Minneapolis 
Minnesota). 

Minneiska 

New  Ulm 


(University     of 


Northfield  (Carleton  College). 


Reed's  Landing!. 

Mississippi : 

Chatuwa  (College  of  the  Re- 
demption ist  Fathers). 

Iuka 

Macon 

Starkville 

Winona 

Agricultural   and   Mechanical 
College. 
Missouri : 

Brunswick 

m    Carthage 

Droinorc 

Glasgow 

Killingham 

Louisiana 


Jan.  12,1875 


Dec. 

Dec. 

Feb. 

Oct. 

July 

Apr. 

July 

May 

Mar. 

Oct. 


18. 1883 

22. 1884 
25,1882 
24,1881 
27,1881 

8,1876 
22,1871 
30,1873 
29, 1879 

6. 1879 


Feb.  17,1881 
Feb.  2,1873 
Feb.  21, 1672 

Mar.  16, 1885 
July  10, 1872 
Dec.  15, 1881 

May  28, 1879 
Nov.  19,18X0 
June  25. 1877 

July  13,1874 

Mar.  25, 1872 
Jan.  9, 1*81 
June  25, 1884 
July  20, 1882 
June  19, 1885 


Mason  City. 
Pierce  City. 


Rolla      (Missouri     School     of 
Mines). 
*        Saint    Joseph    (University   of 
Missouri). 

Saint  Louis    (College    of    the 
Christian  Brothers). 

Springfield 

West  Plains 

Montana: 

Bedford 

Butte 

Etchetah 

Livingston 

Missoula 

Wolf  Point 

Nebraska : 

Beatrice 

Columbus 

Fairbury 

Lincoln 

Nebraska  City 

Nevada : 

Carson  City 

New  Jerwy  : 

Camden  (The  River  Iron  Works) 

Neshnnic   Mountains   (Somer- 
set County). 

Somerset  ('ou ntv  (latitude,  40° 
a/;  lonffitiHk'74°42'). 
New  Hampshire: 

Dover  Point 

Gorham 

Isles  of  Shoals 

Manchester 

Milton 

Mount  Kearsarge 

Mount  Massilank 


June  4, 
Aug.  15, 
Jan.  27, 
Mar.  8, 
Mar,  21, 
Aug.  31, 
Jan.  4, 
Mar.  30, 
Apr.  9, 
Nov.  10, 
Feb.  17, 
May  5, 


1885 
1873 
1883 
1880 
1884 
1871 
1882 
1874 
1*73 
18X0 
1885 
1880 


July  17,1876! 
Jan.  22, 18X2  \ 
Mar.  15, 1883  | 
Mar.  12, 1881 

Feb.    9.1884 
Aug.  — ,  1884 

Apr.  10, 1881  | 
Oct.  11, 1870  I 
Oct.  21, 18S1  | 
Mar.  15,  1*83 ' 
June  26, 1882 
June  16, 18s2 

Mar.  3,1874 
Sept.  5,1871 
May  12, 1876  | 
Mar.   4,1  hx 4 
Aug.  14, 1874 

Mar.   6,1876 

July  29, 1874 
Apr.  12, 1*73 

Dec.  22, 1873 


Jan. 

Mar. 

Sept. 

Jan. 

Jan. 

Oct. 

Aug. 


13,1872 
30,1874 
10, 1879 
21,1873 
8,1883 
28, 1874 
16,1871 


New  Mexico : 

Cimarron 

New  York : 

Alfred  Centre  (Alfred  Uni 
versity). 

Catskill  Mountains 

Deposit , 

Ithaca  (Cornell  University) 


Long  Beach  (Long  Island) 

Ogdensburg 

Overlook  Mountains 

Plattsburg 

Port  Jervis 

Saratoga  Springs 

Sod  us  Point 

Starkcy 

State n  Island 

Suspension  Bridge  (Seminary 

of  our  Lady  of  Angel*). 
Syracuse 

The  Vista  (Catskill  Mount- 
ains). 

Ticondcroga 

Watcrtown 

Whitcstone  (Long  Island) 

North  Carolina : 

Alleghany  Mountains 

Ashevillo 

Beaufort 


Black  Dome  (Black  Mountains). 


Body  Island 

Ohadbournc 

Danvillc(Mocksvil)eand  South- 
western Railroad). 

Great  Natshalee  (Bald  Mount- 
ains). 

Hibrittcn  Mountains , 

Highlands 


Lenoir 

Mount  Mitchell... 
Mount  Stoolcy.... 

Ocraooke 

Roane  Mountain. 
Smcud's  Ferry  .... 
Stateaville 


Date. 


Swansborough 

Winston 

Ohio: 

Dayton  (National   Soldiers' 
Homo). 


Gullipolis 

Hillsborough... 

Irouton 

Kelly's  Island. 


Dec.  3,1880 

Jan.  12,1877 

June  21, 1883 
Apr.  1,1872 
Aug.  3,1872 
Nov.  18, 1872 
Nov.  22, 1872 
Jan.  25, 1873 
Jan.  3. 1875 
Mar.  17, 1875 
Apr.  17, 1875 
May  7,1878 
Aug.  8.1878 
Oct.  16,1880 
May  25. 1872 
Mar.  7,1879 
May  28, 1872 
Nov.  8,1881 
Aug.  23, 1884 
Feb.  14,1883 
Aug.  8,  1878 
June  9,  1871 
June  20, 1871 
May  14,1880 

May  9,1874 
May  11,1874 
Feb.    6.1878 

Feb.  21,1882 
June  21, 1871 
June  21, 1873 
Mar.  9,1876 
Deo.  29, 1881 


July 
May 
Feb. 
Feb. 
July 
Feb. 
Dec. 
Jan. 
Apr. 
July 
July 


26,1873 
13,1885 
15,1881 
15, 1881 
24,1882 
12, 1872 
10,1880 
28,1881 
17, 1871 
4,1883 
29,1881 


Apr.    1,1872 

Jan.  28.1881 
Dec.  13.1881 
Dec.  29,1881 
Dee.  30,1881 
Feb.  12,1884 
July  23, 1875 
Aug.  29, 1878 
Oct.  19,1882 
June  29, 1877 
July  19. 1878 
Mar.  14, 1885 
Nov.  17, 1877 
Jan.  29,1879 
Sept.  4,1879 
Mar.  17, 1880 

Feb.  11,1873 


Oxford. 


Springfield 

University  of  Ohio,  Columbus.. 

Xenia 

Yellow  Springs 


Feb. 

Feb. 

Sopt 

Mar, 
!  May 
i  Dec. 

Aug. 
Fob. 
Au;». 
Fob. 
June 
June 
I  Feb. 


1,1875 
10, 1885 

3,1X81 
25, 1*75 
25, 1876 
17  1879 
19,1880 
22, 1882 

5, 1882 

7,1881 
23.1885 
30, 1871 

4,1888 
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List  of  places  for  which  stations  have  been  requested,  <fcc. — Continued. 


Place. 


Oregon: 

Baker  City 

Corvallis 

Point  Adams 

Tillamook  Rook. 


Feb.  9,1876 
Jan.  17,1884 
Aug.  26, 1880 
Aug.  26, 1880 
Dec.  27,1880 
Jan.  3, 1881 
June  20, 1881 
Jan.  31,1882 
Mar.   8,1882 


Feb.  17, 1872 
Sept.  9,1881 


Pennsylvania : 

Altoona 

Berks  (mimniit  of  Blue  Ridge 
Mountains). 

Carlisle !  May    4,1876 

Cutasauqua ,  Sept.  11, 1871 

Chambersburg |  June  12, 1871 

Cresson j  Jan.  10,1885 

Etiston Aug.  15, 1871 

Franklinville Doc.    1,1882 

Gallatin :  Feb.  17.1872 

Greensborough '  Dee.  28,1*72 


Harrisburg. 


I  Jan.  10, 1873 
Aug.  15, 1871 
Feb.  26, 18S1 
29,  lr*l 
1,1 «72 


Oct. 
Apr. 


Heilmandale , 

Hummelstown JiinelO,  ]K7<j 

Kutztown  (Keystone  State  Nor-    Sept.  13, 1872 
mal  School).  | 

Locust  Mountain i  Nov.  20, 1884 

Media Oct.     1,1*83 

Mount    Pisgah   (Bradford  j  Mar.  2,1875 
County). 

Mount  Pleasant  (Mount  Pleas- 
ant Academy). 

Tionesto , 

Wilkesbarre 

South  Carolina : 

Aiken 


Aug.  11, 1871 


Feb. 
Apr. 


9,1884 
3,1881 


Georgetown 

Laurens , 

Tennessee: 

Bristol 

Clarksville 

Moffat 

Bewanee   (University 
8outh). 


of    the 


July  16,1872 
Sept  2,1872 
Mar.  31, 1875 
Aug.  22, 1884 
No  date. 

Aug.  15, 1871 
Dec.  21, 1881 
June  29. 1876 
June  10, 1872 
June  26, 1877 
Apr.  22,1881 
Dec.  17, 1881 
Oct.  17,1884 
June  13, 1883 


Feb.  26,1884 


Vermont — Continued. 

Bennington  (Mount  Anthony).. 

Burlington M 

Northtield  (Norwich  Univer- 
sity). 

Mount  Killington 

Mount  Mansfield 

Randolph  (State  Normal 
School). 

Stowe 

Virginia: 

Bald  Knob  (Giles  County) 


Date. 


Blackttburg  

Charlottesville    (University  of 
Virginia). 

Christ  ianburg 

Danville , 


Elliott's  Knob 

MannssaH , 

Mountains  (additional  Blazons 
on). 

Mount  Lake 

Richmond 

Staunton 


Jan.  27,1879 

July    1,1884 

I  Mar.  15, 1872 

Dec  17,1884 
Dec.  25,1884 
Mar.  14, 1881 

Dec,  22,1876 

July  21,1874 

Dec.  22, 1876 

Dec.  22,1883 

I  Mar.   2, 1873 


'Aug. 
]Dec 
i  July 

May 
!May 

Dee. 

May 


19,1871 
13,1879 
15,1X79 
23,  INK! 
23,1*7* 
27,1*71 

17,  i«ti 


Winchester 

Washington  Territory: 
Cape  Disappointment., 


Cape  Hancock.. 
PortTownsend. 


Seattle 

Semiahmoo... 
Walla  Walla 
West  Virginia: 
Corado 


.1  July  21, 1*74 
J  Apr.  3,  1K71 
!  Aug.  15, 1*>71 
I  Oct.  9,  1M2 
.!  Aug.  15, 1871 
I 

Sept  30, 1873 

Dec,  9,  1881 
.  Feb.  12, 1882 

Mar.  8,  1M7* 
,  Dec  16,  1878 

Dec  17,  1874 

•  Mar.  5,  11W 

,  Oct,  26,  1878 

No  date. 
.  Feb.  9,  1878 


Maywood 

Wisconsin : 

Bailey's  Harbor. 


June  10, 1876 

j  Nov.  21, 1876 

Oct.  1ft,  1883 


Carlton 


Tennessee  Ridge 

Texas: 

Abilene... '. 

Belton '  May  28,1879 

Caddo  Peak. :  Nov.  28,18*3 

Comfort 'Sept.  2,1880 

Sept.  6,1880, 
Nov.  15, 1880  !  i 

Corpus  Christi Mar.  24, 18W  " 

FortWoHh i  May  25,1881 

Galveston  (north  and  west  of)-  Mar.   6, 1873 

Lampassas Feb.  14.18*} 

San  Antonio I  July    1,1884 

Utah:  I 

Beaver  City July    8,1872 

Ogden •  Apr.  26,1879 

Vermont : 

Ascutney  Mountain.. '  May  24,1881 


Fond  du  Lao 

Hingham 

Janesvillc 

Mineral  Point 

Oshkosh 

Palmyra 

Prairie  du  Chien 

Ripon  (Ripon  College) ... 


Wyoming: 

Fred  Steele,  Fort— .. 

Miscellaneous : 

Atlantic  Ocean 

Chippewaynn,  Fort  (Canada)... 

Havana,  Cuba. , 

Prince  Albert  (North.  Saskatch- 
ewan River,  Manitoba). 

State  Agricultural  College ....... 


Feb. 

Apr. 

Jan. 

Mar. 

Jan. 

Jan. 

Dec 

Apr. 

Aug. 

Dec 

Jan. 

May 

Feb. 

July 

Feb, 

Feb. 


16,18*3 
16.1883 
8,  1883 
25,1889 
10,  1874 
26,  1874 
19, 1874 
19,1875 
7,  1881 
1,  1873 
22,1879 
19,1874 
27,1864 
21,1877 
5,  1879 
29,1879 


Feb.  24,  ISO 

Aug.  12,1983 
Sept.  11, 1882 
Sept.  14, 1883 
Aug.  31,  If 


Feb.  29,1972 


EEPOET   OF   THE  CHIEF   SIGNAL   OFFICEE. 


557 


Appendix  64  d. 

Meteorological  data  were  famished  208  different  persons  during  the  year  ending  June 
30,  1885,  at  their  request,  for  the  following  purposes,  viz: 

To  be  used  in  State  or  United  States  courts  as  evidence. 

To  be  used  in  compiling  works  or  publications  on  meteorology,  hygiene,  agriculture, 
manufactures,  commerce,  &c 

To  assist  in  manufactures,  the'  prosecution  of  the  arts,  and  advancement  of  the 
sciences. 

To  settle  questions  as  to  the  relations  of  meteorology  and  agriculture. 

In  deciding  the  cause  and  locating  the  responsibility  in  railroad  and  marine  disasters. 

In  fixing  the  responsibility  of  damage  to  freight  in  transit  by  common  carriers. 

In  acquainting  immigrants  with  the  climatology  of  districts  open  to  settlement. 

In  informing  invalids  of  the  desirability  of  the  meteorology  of  sections  affecting  their 
diseases. 

Miscellaneous  purposes. 


Appendix  64  e. 

List  of  hoards  of  trade,  chambers  of  commerce,  and  other  organizations  which  had  on  June 
30,  1885,  meteorological  committees  to  confer  with  the  Chief  Signal  Officer  of  the  Army. 


Place. 


Albany,  N.Y. 

Alpena,  Mich. 

Astoria,  Oreg. 
Atlanta,  Ga.... 


Augusta,  Ga.... 
Baltimore,  Md 


Block  Island,  R.I., 

Boston,  Mass 

Buffalo,  N.Y 


Charleston,  S.  C. 
Do 


Charlotte,  N.  C , 

Chattanooga,  Tenn. 


Chicago,  111 

Cincinnati,  Ohio. 


Cleveland,  Ohio.. 
Columbus,  Ohio.. 
Concordia.  Kans. 
Denver,  Colo 


Des  Moines,  Iowa.. 

Detroit.  Mich 

Dubuque,  Iowa 


Name  of  organization. 


Board  of  Trade 

Board  of  Underwriters. 


Committee. 


Chamber  of  Commerce 

Board  of  Trade  and  Acad- 
emy of  Science. 

Cotton  Exchange 

Board  of  Trade 


Society  of  Arts. 

Merchants'  Exchange.. 


Chamber  of  Commerce. 
Merchants'  Exchange.... 


Chamber  of  Commerce. 


Iron,  Coal,  and  Manufact- 
urers' Association. 


Board  of  Trade 

Board  of  Trade  and  Trans- 
portation Committee. 
Board  of  Trade 


Board  of  Trade. 


Chamber  of  Commerce'. 


Board  of  Trade. 

Board  of  Trade. 
Board  of  Trade. 


Duluth,Minn. 


Erie,Ps 

Grand  Haven,  Mich. 


I 


Board  of  Trade. 
Board  of  Trade. . 


Huron,  Dak* 

Indianapolis.  Ind 
Indianola,  Tex 


Board  of  Trade. 
Board  of  Trade. 
Board  of  Trade. 


Charles  B.  Tillinghast,  J.  Townsend  Lan- 
sing, Walter  McEwan. 

Henry  S.  Seage,  John  N.  Kellcy,  J.  D. 
Holmes,  B.  F.  Luce,  Charles  H.  Luce. 

Dr.  A.  C.  Kinney. 

B.  W.  Frobel,  J.  T.  Henderson,  B.  J.  Bed- 
ding. 

G.  W.  Crane,  J.  M.  Anderson,  J.  J.  Dicks. 

George  J.  Appold,  D.  L.  Bartlett,  Germon 
H.  Hunt,  Frank  H.  Jenkins,  D.  T. 
Buzby. 

B.  B.  Mitchell,  Ray  S.  Littlefleld,  Charles 
E.  Perry. 

Prof.  William  H.  Niles,  Jacob  A.  Dresser, 

George  L.  Roberts. 
Nathan   C.  Simons,  Frank  W.  Fiske, 

Charles  H.  Arthur. 

C.  Gravely,  F.  W.  Dawson,  A.  D.  Cohen. 
George  W.  Bell,  T.  FoUett  Ware,  John 

Dougherty. 
T.F.Drayton,  S. A. Cohen,  W.W.Flem- 
ming. 

D.  W.  Chase,  J.  F.  Bennett,  A.  M.  Johnson, 
S.  R.  Read,  C.  E.  James.  T.  A.  Snow,  G. 
G.  Moore. 

W.  S.  Seavers,  W.  D.  Gregory. 

T.E.  Li  vczey, George  C.Clements,Charles 

H.  Law,  Alexander  Hill,  A.  M.  Dolph. 
R.  T.  Lyon,  Capt.  W.  B.  Guyles,  R.  K. 

Winslow. 
George  W.  Twiss,  George  Cole,  J.  B.  K. 

Conelly. 
B.  H.  McEckron.Theo.  Laing,Prof.  T.  A. 

Sawhill. 
Charles   F.Wilson,  Ed.  L.  Scholtz,  J.  B. 

Reverdy,  Samuel  A.  FUk,  M.  D. ;  L.  E. 

Lemon,  M.  D. ;  J.  H.  Kimball. 
J. P. Bush nell, secretary;  S.A.Roberteon, 

W.  A.  Warfield. 
T.P.Hall,J.W.Flynn. 
Dr.  A.  Horr,  T.  W.  Ruete,  S.  M.  Langwor- 

thy. 
Waller   Van  Brunt,  Owen    Fargueson, 

Benj.  R.  Clarkson. 
H. S.Jones,  Jos.  Johnston, Charles  Jarecki. 
Hon.  Dwight  Cutler,  T.  W.  Kirby,  Will- 
iam Wallace. 
John  Cain,  Augustine  Dovis,  Hon.  Geo. 

W.  Sterling. 
George  W.  Sloan,  A.  J.  Halford,  James  R. 

Carnehan. 
H.  J.  Huck,  Emile  Reiffert. 
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List  of  boards  of  trade,  chambers  of  commerce ,  and  other  organizations,  drc. — Continued. 


Place. 


Jacksonville,  Fla . 
La  Crowe.  Wis 


Leavenworth,  Kans 
Los  Angeles,  Cal 


Louisville,  Ky 


Do. 


Lynohburg,  Va .. 
Memphis,  Tenn. 


Do 

Milwaukee,  Wis. 
Mobile,  Ala 

Do 

Nashville,  Tenn. . 


New  Haven,  Conn... 
New  London,  Conn. 


New  Orleans,  La. 


Do... 
Do.. 


New  York  City  .. 

Norfolk,  Va. 

Omaha,  Nebr 

Oswego,  N.  Y 

Pensacola,  Fla.... 
Philadelphia,  Pa. 
Pittsburg,  Pa 


Portland,  Me.... 
Portland,  Oreg 


Rochester,  N.  Y. 


San  Diego,  Cal... 
Sandusky,  Ohio. 


San  Francisco,  Cal. 

Savannah,  Ga 

Shreveport,  La 

Saint  Louis,  Mo..  ... 


Name  of  organization. 


Jacksonville     Board     of 

Trade. 
Board  of  Trade 


Board  of  Trade 

Los    Angeles    Board    of 

Trade. 
Board  of  Trade 


Polytechnic  Society.. 


Chamber  of  Commerce 
Cotton  Exchange 


Merchants1  Exchange. 


Milwaukee    Chamber    of 

Commerce. 

Mobile  Cotton  Exchange... 

Mobile  Chamber  of  Com- 
merce. 
Merchants*  Exchange 


Chamber  of  Commerce 


Cotton  Exchange 


Produce  Exchange 
Sugar  Exchange 


Cotton  Exchange. 


Norfolk  and    Portsmouth 

Cotton  Exchange. 
Board  of  Trade 


Board  of  Trade 


Board  of  Trade  and  Ex- 
change. 

Philadelphia  Maritime 
Exchange. 

Coal  Exchange , 


Board  of  Trade 

Chamber  of  Commerce  and 

Board  of  Trade. 
Merchant*'  Exchange 


Society  of  Natural  History . 
Board  of  Trade  and  City 

Council. 
Chamber  of  Commerce 


Savannah     Cotton    Ex- 
change. 
Cotton  Exchange 


Merchants'  Exchange. 


Do '  Cotton  Exchange. 


Saint  Paul,  Minn.., 

Toledo,  Ohio , 

Vicksburg,  Mine.., 
Wilmington,  N.  C. 
Yankton,  Dak 


Saint    Paul    Chamber    of 

Commerce. 
Toledo  Produce  Exchange. 


Chamber  of  Commerce 


Committee. 


Dr.  A.  8.  Baldwin,  Reed,  Clark,  Bower. 
Fuerlie. 

D.  A.  McDonald,  John  Ran,  J.  H.  Bier- 
man. 

Dr.  R.  J.Brown,  Judire  L.  Hawn,  L.  Mayo. 

Eugene  Germain,  Vinton  L.  Mitchell,  W. 
A.  Clinton. 

WilJiam  Cornwall,  jr.,  J.  B.  Speed,  Gra- 
ham Wilder,  J.  A.  Tanner,  E.H.  Bo  wen, 
Nick  Finzer,  R.  M.  Kelly. 

E.  A.  Grant.  M.  D.,  LL.  D. ;  Prof.  J.  A. 
Tanner,  M.  D. ;  Prof.  H.  W.  Eaton, 
Ph.D. 

R.  H.  T.  Adams,  Joseph  Conn,  William 

Hunt. 
D.  P.  Hadden,  John  D.  Milburn,  J.  J. 

Freeman,  H.  A.  Hamilton,  M.  Gavin, 

James  Yonge,  L.  A.  Scarbrough,  A.  A. 

Paton,  John  Overlon.jr.,  B.J.  Senimes. 
A.  J.  Livermore,  J.  F.  Frank,  A.  D.  L*ng- 

staff. 
John  L.  Hathaway,    John    B.  Merrill, 

David  Vance. 
W.  H.  Gardner,  Adolph  Proskaner.  D. 

E.  Huger. 
Hon.  Peter  Hamilton,  W.  H.  Gardner.  E. 

O.  Zadek. 
J.  W.  Hopkins,  E.  D.  Hicks,  H.  W.  Grant- 
land. 
Henry  G.  Lewis,  Johnson  T.  Piatt. 
James  Fitch,  George  T.  Marshall.  H.  S. 

Bartlett,  E.  A.  Delaney,  R.  M.  Water* 

man,  Leonard  Smith. 
Jas.  A.  Renshaw,  chairman ;  J.  L.  Mc- 

l^ean,  R.  8.  Day,  J.  P.  Do  obi  op. 
J.  T.  Brodnax.  H.  J.  Roman,  C.H.Allen. 
J.  Barklcy,  B.  M.  King,  W.  B.  Bloomficld, 

P.  Lanaux,  W.  Henderson. 
Walter  T.  Miller,  Jas.  F.  Maury,  Wm.  P. 

Campbell. 
John  N.  Vaughan,  Adam  Tredwell. 

Thomas   Gibson,    Andrew    Rosewmter, 

Peter  Windheitn,  F.  O.  Featner. 
J.  L.  McWhorter,  A.  8.  Failing,  W.  R. 

Hosmer. 
Hon.  S.  C.  Cobb,  Hon  I.  M.  Tarble,  H. 

Baars. 
Charles  Gibbons,  jr.;  Edmund  D.  Smith. 

George  E.  Bartol. 
Richard  Barrows,  M.  E.  Lynn.  John  W. 

Risher. 
C.  H.  Farley,  M.  N.  Rich,  William  SenU-r 
Rev.  Dr.  Geo.  H.  Atkinson,  E.  H.  Page, 

George  H.  Hinies. 
John  Siddons,  H.  8.  Hebard,  George  Scfao- 

fleld. 
Dr.  G.  W.  Barnes.  E.  J.  Buell,  C.  J.  Fox. 
J.  O.  Moss,  C.  N.  Ryan,  R.  B.  Hubbard. 

William  L.  Merry,  Jacobs.  Tabor,  W.  W. 

Dodge.  , 
C.  M.  Hoist,  A.  L.  Hartridge,  J.  J.  Wilder. 

Col.  R.  II.  Lindsay,  Henry  Florshelm,  F. 
J.  Alcocke. 

D  II.  Bartlett,  James  L.  Huse.  John  H- 
Carroll,  Frank  L.  Johnston,  Henry 
Laurey,  C.  S.  Rogers. 

I.  T.  Watson,  sr.;  C.  W.  Simmon*,  n.  L. 
Rountree,  J.  H.  Cogswell,  C.  8.  Free- 
born, Thomas  S.  Mcir.  W.  E.  Love. 

R.  O.  Sweeney,  Rev.  David  Breed,  M.  N. 
Kellog. 

W.  T.  Walker,  W.  H.  Bellman.  John 
Cummings. 

Cant.  E.  C.  Carroll,  Thomas  Mount,  Dr. 
G.  W.  Howard.  J.  D.  TiAiey. 

A.  H.  Van  Bokkelen.Geo.  Harris*,  Will- 
iam L.  DoT?op*ct. 

J.  ('.  Mi-Vay,  chairman,  president  Fi>*t 
National  Bank  ;  A.  W.  Barber.  H  O. 
Clark. 
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APPENDIX    65. 


REPORT  OF  THE  FACT  AND  INTERNATIONAL  BULLETIN  DIVISION. 

* 

Office  of  the  Chief*  Signal  Offices, 

Washington,  D.  C,  July  1,  1885. 

In  this  division  are  prepared  the  Monthly  Weather  Review,  the  Summary  and  Review 
of  International  Meteorology,  and  the  International  Bulletin. 

In  the  Review  are  discussed  the  general  weather  conditions  for  each  month  and  any 
abnormal  features.  The  tabulated  reports  and  charts  of  this  publication  are  of  tho 
greatest  importance  to  all  interested  in  meteorology.  With  the  Review  for  August  was 
issued  a  new  chart  (No.  IV),  exhibiting  the  departures  from  the  normal  atmospheric  press- 
ure and  temperature;  this  chart  is  now  a  permanent  feature  of  the  Review,  and  its  issue 
has  elicited  favorable  comment  from  meteorologists. 

The  Summary  and  Review  of  International  Meteorology  has  been  continued,  and 
efforts  are  being  made  to  bring  up  to  date  the  series  of  international  charts  (No.  Ill— 
storm  tracks)  accompanying  this  publication.  The  increased  amount  of  data  now  re- 
ceived (principally  marine  observations)  renders  possible  a  more  accurate  tracing  of  the 
storm  centers,  and  greatly  increases  the  value  of  the  charts. 

The  International  Bulletin  was  issued  during  the  year,  but  it  has  been  decided  to 
discontinue  its  publication  after  June  30, 1885;  the  issue  of  the  daily  international  chart 
(No.  I),  however,  will  be  continued,  the  map  being  on  a  much  larger  scale  than  hereto- 
fore. For  the  names  of  chiefs  of  meteorological  services  of  the  different  countries  who 
have  rendered  valuable  services  in  the  execution  of  this  work,  see  Appendices,  which 
also  give  a  list  of  steamship  lines  co-operating,  and  complete  information  as  to  all  sources 
from  which  data  are  received. 

H.  H.  C.  DUNWOODY, 
First  Lieutenant  Fourth  Artillery  and  Assistant, 
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IAst  of  military  posts  from  which  monthly  meteorological  reports  have  been  received  at  the  office 
of  the  Chief  Signal  Officer  during  the  year  ending  June  30, 1885. 


Military  poets. 


Abraham  Lincoln  . 

Aloatraz  Island 

Angel  Island 

A<»inahpine 

Barrancas 

Benicia  Barracks... 

Brady 

Bidwell 

Buford .. 

Bridger 

Brown 

Columbus 

Concho 

David's  Island 

Ellis « 

Fred  Steele 

Gaston... 

Hamilton 

Jefferson  Barracks, 

Keogh 

Klamath 

Lyon 

Lewis. 

Madison 

McDermit.... 

McDowell 

McHenry 


State  or  Territory. 


Dakota. 
California. 

Do. 
Montana. 
Florida. 
California. 
Michigan. 
California. 
Dakota. 

Wyoming. 

Texas. 

New  York. 

Texas. 

New  York. 

Montana.   • 

Wyoming. 

California. 

New  York. 

Missouri. 

Montana. 

Oregon. 

Colorado. 

Do. 
New  York. 
Nevada. 
Arizona. 
Maryland. 


Military  posts. 


Mojave 

Monroe 

Meade 

Mount  Vernon  Barracks 

Mason 

Niagara. 

Pembina 

Plattsburg  Barracks 

Preble 

Presidio  of  San  Fran- 


cisco  

Randall 

Reno 

Robinson 

Shaw 

Sisseton 

Snelling 

Saint  Francis  Barracks., 

Sully 

Spokane 

Totten 

Townsend 

Union 

West  Point 

Wingate 

Yates 


State  or  Territory. 


Arizona. 

Virginia. 

Dakota. 

Alabama. 

California. 

New  York. 

Dakota. 

New  York. 

Maine. 

California. 

Dakota. 

Indian  Territory. 

Nebraska. 

Montana. 

Dakota. 

Minnesota. 

Florida. 

Dakota. 

Washington. 

Dakota. 

Washington. 

New  Mexico. 

New  York. 

New  Mexico. 

Dakota. 
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Appendix   65  b. 

The  following  is  a  list  of  post-offices  of  voluntary  observers  who  have  transmitted  monthly  re- 
ports to  the  office  of  the  Chief  Signal  Officer  during  tlte  year  ending  June  30,  1885. 

[Their  names  are  published  in  the  Monthly  Weather  Review  issued  from  this  office.] 


Post-office. 


Antrim 

Ash  wood 

Amherst  (3)..:... 

Anna 

Aocotink 

Albany 

Austin 

Albany 

Archer 

Austin 

Andcrsonville. 

Allison 

Aiken 

Auburn 

Atchison 

Ainsworth 

Athens , 

Ann  Arbor 

Albion 

Altoona 

Ash  vi  lie 

Ashland 


Beloit, 

Blooming  Grove.. 

Bunker  Hill 

Blue  Hill 

Bethel 

Brevard 

Blakeley 

Belvidcrc 

Burlington 

Bandon 

Blacksburg 

Blue  Lake , 

Birmingham 

Boyne 

Bird's  Nest 

Bruington. 

Birmingham 

Brattleborough.. . . 

Buchanan 

Braddock.. 

Bristol 

Belmont 

Benaja 


Cumberland 

Charlotte 

Cambridge 

Cornish 

Catawissa 

College  Hill 

Clay  Centre 

Cresco 

Cooperstown 

Carson  City 

Curryville 

Cleveland  

Cincinnati 

Cedar  Rapids  (2) 

Collinsville 

Chambersburg.... 

Chapel  Hill 

Caldwell 

Cleburne 

Contoocook 

Conception 

Crete 

Chester 

College  City 

Curric 

Clinton 

Clarksville 


State  or  Territory. 


■  I 


New  Hampshire. 

Tennessee. 

Massachusetts. 

Illiniois. 

Virginia. 

Oregon. 

Tennessee. 

New  York. 

Florida. 

Texas. 

Georgia. 

Kansas. 

South  Carolina. 

New  York. 

Kansas. 

Washington. 

Georgia. 

Michigan. 

Idaho. 

Pennsylvania. 

North  Carolina. 

New  Hampshire. 

Wisconsin. 

Pennsylvania. 

Illinois. 

Massachusetts. 

Connecticut. 

North  Carolina. 

Washington. 

New  Jersey. 

Vermont. 

Oregon. 

Virginia. 

California. 

Alabama. 

Michigan. 

Virginia. 

Do. 
Michigan. 
Vermont, 
Michigan. 
Colorado. 
New  Hampshire. 

Do. 
North  Carolina. 

Maryland. 
Vermont. 
Massachusetts. 
Maine. 

Pennsylvania. 
Ohio. 
Kansas. 
Iowa. 

New  York. 
Nevada. 
Missouri. 
Ohio. 
Do. 
Iowa. 
Illinois. 
Pennsylvania. 
North  Carolina. 
New  Jersey. 
Texas. 

Now  Hampshire. 
Missouri. 
Nebraska. 
Minnesota. 
California. 
Minnesota. 
Indiana. 
Texas. 


Post-office. 


State  or  Territory. 


Carthage Missouri. 

Comfort Texas. 

Charleston Illinois. 

Colorado  .Springs ,  Colorado. 

Clyde  :..... ,  Ohio. 


DeSoto Nebraska. 

Dyberry  Pennsylvania. 

Des  Moines Iowa. 

Massachusetts. 

Vermont. 


Dudley 

Dorset 

Driftc.n i  Pennsylvania. 

DillhiRcrsville '        Do. 

Dale  Enterprise j  Virginia. 

DcerOeld '  Ma*sachusctta. 

Dover j  New  Jersey. 


Embarras 

Eola., 

Emporia 

Emmittsburg.. 

Edgington 

Elk  Falls 

En&ton  (2) 

Ellensburg 

East  Portland 

Elk  Pork 

Fremont 

Fort  Scott  

Faetoryville    . 

Franklin 

Fort  Wayne... 

Forsyth 

Fall 'River 

Frankfort 

Fallsington 

Fallslon 

Fort  Madison.. 
Fort  Collins  ... 

Franklin 

Fall  Brook 

Fayctteville ... 

Flat  Rock 

Fair  bury 


Gorman  town 

Genoa  

Gui  diner 

Gutteuberg 

Grampian  Hills  . 
Grand  Coteati  ... 

Gnrrclsvillc 

Grcenwborougli.. 
Green  Spring*---. 

Guilford    

GaUma*  Spring... 
Grand  Juuctiou  . 


Heath  

|  Hillsdale 

,    Helvetia 

|  Humboldt  (2)    

1  Haverford  College. 

Highland* 

Humphrey 

IIlll!:ievill    

Ilml-.ui    

FIvorsv.lk    

IliKi:^. 

Ilirn'j 

IwirUonl 

1  Hoh  in  

JfniA.ird 

||  liarrbville  .. 


Wisconsin. 

Oregon. 

Kansas. 

Maryland. 

Illinois. 

Kansas. 

Pennsylvania. 

Washington. 

Oregon. 

North  Carolina. 

Nebraska. 

Kansas. 

New  York. 

Pennsylvania. 

Indiana. 

Georgia. 

Ma«*«achusetta. 

Kentucky. 

Pennsylvania. 

Maryland. 

Iowa. 

Colorado. 

Wi-eoiiMii. 

California. 

Arkansas 

North  (/..roliim. 

Nebraska. 

Pennsylvania. 
Nebraska. 
Maine. 
Iuwn . 

Penney  1  \  an  i.i- 
Louisiana. 
Ohio. 
Alabama. 

Do. 
Indiana. 
New  Mexico. 
Colorado. 

Massachusetts. 

Michigan. 

West  Virgin  a 

Iov.-a. 

Pei.tnylvania 

North  Carolina. 

Now  York. 

IVmteyleania. 

Michigan. 

C:l  forma. 

M'tnusota. 

Ohio. 

<  iiunevticut. 

Kun*a*. 

Nebraska. 

Michigan. 
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The  following  is  a  list  of  post-offices  of  voluntary  observers  who  hare  transmittal  mortifdy  re- 
ports to  the  office  of  the  Chief  Signal  Officer \  <&c. — Continued. 


Post-office. 


Hnntovflle 

Honey  Grove- 

Indianola_ 

Ithaca  (2) 

Independence 

Independenoe 

Ionia  - 

Independenoe 

Jacksonborough 

Johnsontown.. „., 

Jeffersonville.. 

Jefferson. 

Kalamazoo 

Klamath  Agency 

Kiantone 

Kellys.. 

Lansing  (2) 

Logan , 

Lawrence 

Lunenburg. 

Lenoir 

Laconia~ 

Loganspork. 

Lafayette 

Leetsdale. , 

Limona- , 

Lancaster , 

Leavenworth 

Liberty  Hill 

Luling , 

Le  Roy ~ ~ 

Lexington 

Lincolnton ~ , 

I  Leicester 

La  Grange 

J-ake  Village 

Los  Angeles 

McDonogh  ~ 

Marshall , 

Minneapolis 

Manitowoc , 

Mayport 

Marengo 

Mendon , 

Mount  Ida 

Manhattan  (2) 

Muscatine , 

Moorestown 

Mount  Vernon- , 

Morriston , 

Mattoon 

Marion 

Monttcello 

Monntainville 

Mendon 

Marquette 

Madison 

Milan 

Mottville 

Manchester. 

Manistique 

MilledgeviUe 

Maud 

Maynard 

Manatee 

Mauzy 

Madison 

Moorestown 

Mahanoy  Plane 

Medora  «........* 

Northfleld 

Neillsville 

Newport 

Xorthport 

North  Lewisburg 

10048  SIG- 


State  or  Territory. 


Texas. 
Do. 

Iowa. 

New  York. 

Iowa. 

Kansas. 

Michigan. 

Missouri. 

Ohio. 
Virginia. 
Indiana. 
Ohio. 

Michigan. 
Oregon. 
New  York. 
North  Carolina. 

Michigan. 

Iowa. 

Kansas. 

Vermont. 

North  Carolina. 

Indiana. 

Do. 

Do. 
Pennsylvania. 
Florida. 
Wisconsin. 
Kansas. 
Louisiana. 

Do. 
New  York. 
Michigan. 
North  Carolina. 
Massachusetts. 
Indiana. 

New  Hampshire. 
California. 

Maryland. 

Michigan. 

Minnesota. 

Wisconsin. 

Florida. 

Illinois. 

Massachusetts. 

Arkansas. 

Kansas. 

Iowa. 

New  Jersey. 

Iowa. 

Dakota. 

Illinois. 

Virginia. 

Iowa. 

New  York. 

Michigan. 

Nebraska. 

Wisconsin. 

Tennessee. 

Michigan. 

Iowa. 

Michigan. 

Georgia. 

Kansas. 

Iowa. 

Florida. 

Indiana. 

Nebraska. 

Michigan. 

Pennsylvania. 

Dakota. 

Minnesota. 

Wisconsin. 

Vermont. 

Michigan. 

Ohio. 


Post-office. 


New  Ulm 

North  Volney 

New  Bedford 

Nephi 

Newport 

New  Athens , 

Nayatt  Point , 

North  Colebrook. 
Norfolk 


•■•  »•••••• 


Orono 

Oakland... 
Oskaloosa 

Ogretta 

Ottumwa.. 

Oswego 

Oroville.  .. 


Peoria , 

Port  Jervis , 

Penn  Yan 

Phillipsburg , 

Pierce  City 

Paterson 

Pro  Tern 

Poway 

Princeton 

Portsmouth 

Princeton 

Peru 

Pueblo 

Puerto  de  Luna... 

Providence 

Prairie  du  Chien. 

Palo  Alto 

Princeton  (2) 

Point  Pleasant .... 

Paoolet , 

Post  Mills 


Quakertown. 
Quitman 


Bowe 

Rockford 

Ripon 

Read  in  prion.  .. 
Red  Willow... 

Richard  ton 

Richmond 

Ruing  Sun 

Raleigh 

Round  Grove. 

Readville 

Reed  City 


Somerset 

South  Orange 

Sandusky 

Snowville 

Southington 

Savannah 

Salina. 

Swanwick 

Strafford 

Stateburg »• 

Salinas  City 

Somerville 

State  College 

Sacramento 

Stockham 

Swartz  Creek 

Sussex 

Spioeland. 

Sunman 

Springfield 

Sycamore 

Sandwich 

Statesville 

Syracuse 

Salem 


State  or  Territory. 


Texas. 
New  York. 
Massachusetts. 
Utah. 
Florida.  - 
Ohio. 

Rhode  Island 
Connecticut 
Do. 

Maine. 

California. 

Iowa. 

North  Carolina. 

Iowa. 

Kansas. 

California. 

Illinois. 
New  York. 

Do. 
New  Jersey. 
Missouri. 
New  Jersey. 
Missouri. 
California. 

Do. 
Ohio. 

Massachusetts. 
Nebraska. 
Colorado. 
New  Mexico. 
Rhode  Island. 
Wisconsin. 
Mississippi. 
New  Jersey. 
Louisiana. 
South  Carolina. 
Vermont. 

Pennsylvania. 
Georgia. 

Massachusetts. 

Illinois. 

Wisconsin. 

New  Jersey. 

Nebraska. 

Dakota. 

Kentucky. 

Indiana. 

North  Carolina. 

Iowa. 

Massachusetts. 

Michigan. 

Massachusetts. 

New  Jersey. 

Ohio. 

Virginia. 

Connecticut. 

Ohio. 

Kansas. 

Illinois. 

Vermont. 

South  Carolina. 

California. 

New  Jersey. 

Pennsylvania. 

California. 

Nebraska. 

Michigan. 

Wisconsin. 

Indiana. 

Do. 
Arkansas. 
Illinois. 

Do. 
North  Carolina. 
New  York. 
New  Jersey. 


■36 
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The  following  is  a  list  of  post-offices  of  voluntary  observers  who  Have  transmitted  mmtidy 
reports  to  the  office  of  the  Chief  Signal  Officer,  dke. — Continued. 


Postroffloe. 

State  or  Territory. 

Postroffloe. 

State  or  Territory- 

• 

Kansas. 

Missouri. 

California. 

Kansas. 

Virginia. 

Pennsylvania. 

Vermont. 

Illinois. 

Nebraska. 

Michigan. 

Do. 
Kansas. 
Florida. 
Massachusetts. 
Indiana. 
Pennsylvania. 

Do. 
Arizona.                           1 
Nebraska.                        j 
Washington. 
Ohio. 
California. 

Virginia.                          I 

Indiana. 

New  York. 

Connecticut. 

Dakota. 

New  Jersey. 

Maryland. 
Pennsylvania. 
North  Carolina. 

1 

Wniiamftown 

yfftfffffK»frriFffrff 

Wabash 

Indiana. 

Ban  Rafael 

Westborough.. 

MflfffTB4*h  nf^Mftftf , 

Wytheville  (2) 

Washington  (5)- 

Virginia. 

District  of  Onlnmhia. 
New  York. 

8011th  Bethlehem,.,......, 

White  Plains 

Stowe 

Wellsburg 

West  Virginia. 

South  Evanston 

Westerville 

Ohio. 

Wellington 

Kansas. 

Woodstock 

Vermont. 

Traverse  City 

Pennayl  vania. 

Thorn  ville 

Maffffm?h  twotts. 

Topcka 

Ohio. 

Taflahassoo^. ...... ...,...■,, 

Weir's  Bridge 

Woodstock 

"M^w  H*n*p4btff?w 

Do. 

Terre  Haute 

Do. 

Tatnaaua. 

Wilkesbarre 

Pen  nsyl  vania. 

Dakota. 

West  Bend 

Iowa. 

Wausau 

wifttoftrin. 

Westmoreland _..•... 

vyn^M, 

Tiffin 

Tower  House. 

Do. 
Missouri. 

Wilton  Centre 

Illinois. 

Variety  Mills. 

West  Union 

Iowa. 

Vevay. 

Maine. 

'  Washington... r, 

Pennsylvania. 

Vol  un  town 

Do.' 

Vermillion. 

Dakota. 

Vineland 

1 

1  Yates  Centre .... 

Kansas. 

Woodstock ..... 

!  Yutan 

Nebraska. 

West  Chester. 

Yellow  Springs 

Ohio. 

FOREIGN  COUNTRIES. 


Postroffloe. 

Country. 

* 

|               Post-office. 

1 

Country. 

Coal  Harbor 

British  Columbia. 
British  West  Indies. 
Canada. 

► 
Maratlan 

Mexico. 

Grand  Turk 

Paramaribo 

Pntfrh  Guiana, 

Canada. 

Appendix  65  c. 


List  of  State  weather  services  from  which  meteorological  reports  have  been  received  at  the  ofitt 
of  the  Chief  Signal  Officer  during  the  year  ending  June  30,  1885. 

Alabama  State  weather  service,  under  direction  of  Prof.  P.  H.  Mell,  jr.,  Auburn,  Ala. 

Georgia  State  weather  service,  uuder  direction  of  J.  T.  Henderson,  commissioner  ot 
agriculture,  Atlanta,  Ga. 

Illinois  State  weather  uervice,  under  direction  of  C.  F.  Mills,  secretary  of  the  State 
board  of  agriculture,  Springfield,  111. 

Indiana  State  weather  service,  under  direction  of  Prof.  H.  A.  Huston,  Lafayette,  I  do* 

Indiana  volunteer  weather  service,  under  direction  of  Prof.  W.  H.  Kagan,  Greencastk. 
Ind. 

Iowa  State  weather  service,  under  direction  of  Prof.  Gustavns  Hinrichs,  Iowa  City. 
Iowa. 

Louisiana  State  weather  service,  under  direction  of  Mr.  Robert  8.  Day,  New  Orleans. 
La. 

Michigan  State  weather  service,  under  direction  of  Dr.  H.  B.  Baker,  Lansing,  Mich. 

Minnesota  State  weather  service,  under  direction  of  Prof.  W.  W.  Payne,  NorthnVUl 
Minn. 

Mississippi  State  weather  service,  under  direction  of  Prof.  R.  B.  Fulton,  Oxford.  M» 

Missouri  State  weather  service,  under  direction  of  Prof.  F.  E.  Nipher,  Saint  Louis.  M« 

Nebraska  State  weather  service,  under  direction  of  Prof.  G.  D.  Bweaey,  Crete,  Nebr. 
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New  England  Meteorological  Society,  under  direction  of  Prof.  W.  Upton,  Providence, 
R.  I. 

New  Jersey  State  weather  service,  under  direction  of  Mr.  W.  E.  Cass,  Newark,  N.  J. 

Ohio  State  weather  service,  under  direction  of  Prof.  T.  C.  Mendenhall,  Columbus, 
Ohio. 

Tennessee  State  weather  service,  underd  irection  of  A.  J.  McWhirter,  commissioner 
of  agriculture,  Nashville,  Tenn. 


Appendix  65  d. 

List  of  foreign  melerological  bureaus,  vessels,  and  stations  from  which  international  sUnuttane* 

ous  observations  have  been  received. 

Algeria  and  Tunis,  by  M.  Thivenet,  director  of  the  Meteorological  College  of  Science 
of  Algeria. 

Australia,  by  R.  L.  J.  Ellery,  director  of  the  observatory  at  Melbourne,  New  South 
Wales. 

Austria-Hungary,  by  Prof.  Dr.  Julius  Hann,  director  of  the  Imperial  and  Royal  Cen- 
tral Meteorological  Institute  at  Vienna. 

Belgium,  by  J.  C.  Houzeau,  director  of  the  Royal  Observatory  at  Brussels. 

Brazil,  by  Prof.  E.  Cruls,  director  of  the  Imperial  Observatory  at  Rio  de  Janeiro. 

Great  Britain,  by  the  Meteorological  Council,  London,  Robert  H.  Scott,  F.  R.  S.,  sec- 
retary. 

Canada,  by  Charles  Carpmael,  A.  M.,  F.  R.  A.  S.,  director  of  the  Magnetic  Observa- 
tory at  Toronto,  and  superintendent  of  the  Meteorological  Office  of  the  Dominion  of  Can- 
ada. 

Cape  Colony,  by  the  Meteorological  Commission  of  Cape  Colony  at  Cape  Town. 

Chili,  by  authority  of  the  secretary  of  public  instruction,  through  Francisco  Vidal 
Gormaz,  president  of  the  Central  Meteorological  Office  at  Santiago. 

China,  by  W.  Dorberck,  Government  astronomer,  director  of  the  observatory  at  Hong 
Kong,  and  by  Marc.  Decbevrens,  S.  J.,  director  of  the  Meteorological  Observatory  at 
Zi-Ka-Wei. 

Denmark,  by  Adam  Paulsen,  director  of  the  Royal  Danish  Meteorological  Institute  at 
Copenhagen. 

Egypt,  by  Albert  Ismalun,  director  of  the  Laboratoire  Kh&livial  du  Caire. 

France,  by  Prof.  E.  Mascart.  director  of  the  Central  Meteorological  Bureau  of  France. 

Germany,  by  Prof.  Dr.  G.  Neumayer,  director  of  the  German  Marine  Observatory  at 
Hamburg. 

Greece,  by  D.  K.  Kokkides,  director  of  the  Royal  Observatory  at  Athens. 

India,  by  H.  F.  Blanford,  meteorological  reporter  to  the  Government  of  India. 

Italy,  by  his  excellency  the  minister  of  agriculture,  industry,  and  commerce,  through 
Prof.  P.  Tacchini,  director  of  the  Central  Meteorological  Office  at  Rome. 

Japan,  by  the  geographical  bureau,  department  of  the  interior,  through  I.  Arai,  di- 
rector of  the  Imperial  Meteorological  Observatory  at  Tokei. 

Mauritius,  by  C.  Meldrum,  secretary  of  the  Meteorological  Society  of  Mauritius. 

Mexico,  by  authority  of  the  secretary  of  public  works,  through  Senor  Mariano  Bar- 
cena,  director  of  the  Central  Meteorological  Observatory  at  Mexico. 

Netherlands,  by  Prof.  Buys  Ballot,  director  of  the  Royal  Meteorological  Institute  at 
Utrecht. 

Norway,  by  Prof.  H.  Mohn,  director  01  the  Royal  Norwegian  Meteorological  Institute 
at  Christiania. 

Portugal,  by  J.  C.  de  Brito  Capello,  director  of  the  Meteorological  Observatory  of  the 
Infante  Dom  Luiz  at  Lisbon. 

Russia,  by  Prof.  H.  Wild,  director  of  the  Imperial  Central  Physical  Observatory  of 
Rnssia  at  St.  Petersburg. 

Spain,  by  the  directory  of  the  Royal  Observatory  at  Madrid. 

Sweden,  by  Prof.  R.  Rubenson,  director  of  the  Royal  Swedish  Meteorological  Institute 
at  Stockholm,  and  by  Prof.  H.  H.  Hildebrandsson,  director  of  the  Meteorological  Observ- 
atory at  Upsala. 

Switzerland,  by  Prof.  E.  Gautier,  director  of  the  observatory  at  Geneva. 

Turkey,  by  A.  Coumbary,  effendi,  director  of  the  Central  Observatory  at  Constanti- 
nople, and  by  Robert  H.  West,  B.  A.,  director  of  the  Lee  Observatory  at  Beirut. 

United  States  of  Colombia,  by  Ensign  R.  K.  Wright,  United  States  Navy,  in  behalf 
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of  the  General  Interoceanic  Canal  Company,  and  the  respective  observers  of  all  sab- 
series. 

British  Naval,  by  the  Meteorological  Council  of  London,  through  Robert  H.  Scott,  F. 
R.  8.,  secretary. 

Portuguese  Naval,  by  J.  C.  de  Brito  CapelTo,  director  of  the  Meteorological  Observatory 
of  the  Infante  Dom  Luiz  at  Lisbon. 

United  States  Navy,  by  the  honorable  the  Secretary  of  the  Navy,  through  Commodore 
John  G.  Walker,  U.  S.  N.,  Chief  of  the  Bureau  of  Navigation. 


Series. 


Algerian  - 

Australian 

Austro-Hungarian 

Belgian 

Brazilian 

British 

Canada  

Cape  Colony 

Chilian 

Chinese...,. 

Danish 

Egyptian 

French 

German 

Greek 

Indian , 

Italian 

Japanese , 

Mauritius 


Stations 
reporting. 


9 

8 

12 

4 

1 

27 

39 

3 

7 

2 

9 

1 

43 

18 

1 

23 

17 

23 

1 


Series. 


Mexican ~ 

Netherlands - 

Norwegian ~. 

Portuguese — 

Russian ~ 

Spanish 

Swedish - 

Swiss i ~ 

Turkish - 

United  States  of  Colombia ~ „ 

United  States  sub-series ...... 

Total  number  of  foreign  stations  re- 
porting daily ~ ~ 

United  States  series «. 

Total  number  of  stations  reporting 
daily  to  June  30, 1885  (land) ... 


Stations 
reporting. 

2 
6 

4 
9 
40 
10 
6 
1 
4 
2 
4 


135 


SUMMARY. 
Number  of  vessels  reporting  in  the — 

British  navy 43 

Portuguese  navy  _ '. w 1 

United  States  Navy 39 

Marine  reports  furnished  by  the  New  York  Herald  weather  service;  vessels 68 

Steamships,  sailing  vessels,  Ac.,  reporting  direct  to  this  office 419 


T  »tal  naval  and  marine  reports  to  June  30, 1885. 
1  otal  land  stations  reports  to  June  30, 1885 


Total  number  of  international  reports  to  June  30, 1885. 
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APPEN  DIX    66. 
REPORT  OF  ASSISTANT  IN  CHARGE  OF  STUDY  DIVISION 

Study  Division,  August  24,  1885. 

Sib:  I  have  the  honor  to  submit  the  accompanying  as  my  annual  report  of  work  done 
in  the  Study  Division.     The  appendices  A  to  H  will  be  shortly  submitted  in  duplicate. 
Verv  respectfully  submitted. 

CLEVELAND  ABBE, 
Prof  earn  and  Assistant. 
The  Chief  Signal  Offices. 


Appendix  66  a. 

Annual  report  of  Study  Division,  June  30,  1886. 

PERSONAL. 

During  the  past  fiscal  year  the  changes  in  this  division  have  been  as  follows: 
Professor  Marvin  was  assigned  to  duty  September  1,  1884,  and  was  transferred  to  the 
Physical  Laboratory  in  January,  1885;  Sergeant  Marbury  was  transferred  to  Marine 
Agency  December  11, 1884 ;  Corporal  Daniels  was  transferred  to  Marine  Agency  December 
3, 1884;  Private  Dilley  was  assigned  to  duty,  December  3,  1884. 

CONSULTING  SPECIALISTS. 

As  occasion  has  required,  special  questions  have  been  referred  to  eminent  scientists  who 
have  kindly  acted  gratuitously  as  consulting  specialists. 

TABLES. 

The  tables  referred  to  this  division  for  preparation  and  revision  have  been  the  following: 

(1)  Tables  and  instructions  for  the  application  of  the  gravity  correction,  prepared  for 
use  on  and  after  January  1. 

(2)  The  revision  of  tables  for  the  computation  of  dew-point  and  humidity :  these  are 
now  being  prepared  conjointly  with  Professors  Ferrel  and  Marvin.  An  independent  in- 
vestigation of  one  portion  of  this  subject  has  been  prosecuted  by  Professor  Hazen  in  con- 
nection with  the  exposure  of  thermometers. 

(3)  The  annual  revision  of  the  table  of  monthly  constants  for  reduction  of  the  barom- 
eter to  sea  level  at  Signal  Service  stations  has  been  made  and  promulgated  as  General 
Orders  No.  6,  1885.  A  corrected  copy  of  this  table,  together  with  all  changes  made  up 
to  June  30,  is  submitted  herewith.  Improved  methods  for  this  reduction  have  also  been 
prepared  and  recommended  by  me  for  adoption  in  place  of  the  monthly  constants  now  in 
use,  as  the  latter  often  give  very  objectionable  distortions  of  the  isobars.  Numerous 
smaller  tables  have  been  prepared  for  use  in  the  Fact  and  International  Bulletin  Division. 

INSTRUMENTAL  STANDABD6.  i 

The  general  question  of  the  construction  and  preservation  of  the  instrumental  stand- 
ards of  this  office  was  by  Instructions  No.  6, 1885,  transferred  to  the  Physical  Laboratory 
Division.  I  have,  therefore,  referred  to  that  division  with  appropriate  recommendations, 
such  unfinished  work  and  new  questions  as  refer  to  this  subject. 
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STANDARD    EXPOSURES    AND    ERRORS    DUE    TO    EXPOSURE  AND    ESTABLISHMENT  OF 

INSTRUMENTS. 

(a)  Barometer. — No  changes  in  the  method  of  mounting  the  barometer  has  taken  place 
since  the  introduction  of  the  barometer  box.  In  order  to- ascertain  the  possible  influence 
of  wind,  and  especially  the  correction  for  the  effect  of  suction  up  a  chimney  upon  the 
pressure  within  a  room  in  direct  connection  therewith,  I  have  devised  the  form  of  mount- 
ing mentioned  in  my  previous  reports,  and  recommend  that  a  trial  of  it  be  made. 

The  errors  incurred  in  changing  the  locations  of  barometers  at  stations  have  been  in- 
vestigated, and  a  report  submitted  from  which  it  is  seen  that  sometimes  comparisons  are 
not  at  present  made  with  sufficient  Accuracy  to  determine  instrumental  changes  less 
than  0.01  or  even  0.02  inch. 

(b)  Thermometers. — The  question  of  the  proper  exposure  of  thermometers  has  continued 
a  matter  of  careful  study  in  this  division.  Extensive  experiments  have  been  carried  on 
both  in  this  city  and  at  Fort  Myer  and  in  other  places.  A  report  on  the  work  accom- 
plished, embodying  the  results  of  all  the  experiments,  has  been  prepared  by  Professor 
Hazen  and  published  as  Professional  Paper  No.  XVIII  (now  in  press).  As  a  practical 
application  of  the  results  of  these  investigations  an  improved  shelter  has  been  adopted, 
by  the  recommendation  of  a  special  board  of  officers,  especially  on  that  of  Professor 
Hazen,  and  has  already  been  supplied  to  many  Signal  Service  stations.  Continuous  at- 
tention is  also  devoted  to  the  locations  and  environments  of  thermometers  and  shelters 
and  many  improvements  have  been  made. 

The  special  board  just  alluded  to  has  decided  to  adopt  some  form  of  whirling  ther- 
mometer simultaneously  with  the  adoption  of  Ferret's  improved  psychrometric  tables. 

(c)  Anemometers. — These  have  always  been  established  at  Signal  Service  stations  a* 
high  as  practicable  above  the  roof  or  ground.  Observations  have  shown  that  the  ve- 
locity of  the  wind  increases  quite  rapidly  up  to  an  altitude  of  about  100  feet,  and  after 
that  more  slowly.  No  uniform  altitude  for  location  of  anemometers  has  been  adopted 
nor  is  practicable,  but  a  method  of  reducing  all  records  to  a  standard  altitude  is  de- 
sirable. 

The  comparison  of  anemometers  on  station  with  the  standard  at  Washington  by  means 
of  substandards  that  are  carried  by  inspecting  officers  has  never  yet  been  attempted  by 
this  service,  but  evidently  should  not  longer  be  neglected.  A  first  series  of  this  kind 
has  been  made  and  demonstrates  the  practicability  and  importance  of  such  work. 

From  measurements  made  as  to  dimensions  of  station  anemometers,  I  find  that  our 
recorded  velocities  are  in  excess  by  about  20  per  cent,  of  their  true  value  as  computed  by 
Dohrandt's  formula;  in  other  words  our  records  should  be  multiplied  by  the  factor  .85  to 
obtain  the  correct  velocities.  The  application  of  this  correction  will,  it  seems  to  me,  be 
an  important  improvement  in  our  work  and  a  proposition  to  the  next  International  Con- 
gress looking  to  the'  general  adoption  of  a  similar  instrumental  correction  is  recommended 
by  me.  The  exact  determination  of  the  above  factor  for  each  anemometer  by  the  use  ot 
the  whirling  table  should  be  made  the  duty  of  the  Physical  Laboratory  as  soon  as  it  is 
practicable  to  establish  the  apparatus. 

As  requests  are  frequently  made  for  data  as  to  the  force  of  the  gusts  in  onr  heaviest 
hurricanes  and  tornadoes,  to  the  observation  of  which  the  Robinson  anemometer  is  not 
adapted,  1  have  for  several  years  desired  to  construct  and  experiment  with  several  special 
forms  of  anemometers,  hoping  thereby  to  obtain  the  data  desired  by  builders  and  engineer*. 
Apparatus  for  this  purpose  has  been  designed  and  its  construction  is  recommended  by  me. 

(d)  Bain-gauge. — The  effect  of  variations  in  the  exposure  of  rain-gauges  has  been 
studied  by  special  observations  at  Mount  Washington  and  by  duplicate  records  made  at 
about  sixty  other  stations.  On  account  of  the  large  variation  due  to  roof  exposure  in  the 
collection  of  rain  and  snow,  it  may  become  necessary  to  establish  standard  rain-gauge* 
in  open  fields  outside  the  cities  occupied  by  Signal  Service  stations.  Our  rain/all  a*  at 
present  recorded  varies  from  what  appeal's  to  be  the  true  amount  by  percentages,  ranging 
from  40  per  cent,  deficiency  to  a  slight  excess.  The  remedies  for  this  are  (1)  improved 
exposures,  or  (2)  the  correction  of  present  records.  As  to  the  first,  efforts  are  being  made 
wherever  possible  to  improve  the  exposure;  as  to  the  second,  a  correction  to  annual  aver- 
ages may  perhaps  be  obtained,  but  not  one  for  monthly  or  individual  record. 

DROSOMETER. 

In  answer  to  several  requests  for  apparatus  for  measuring  dew,  I  have  sketched  out  a 
simple  form  which  has  met  with  the  approval  of  Professor  Mendenhall,  and  with  which 
he  has  promised  to  make  comparative  observations  with  a  standard  before  issuing  to 
tions. 
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EVAPORIMETER. 

The  question  of  evaporation  from  water  and  snow,  and  especially  from  vegetation,  has 
con  tinned  to  be  entirely  omitted  from  the  schedule  of  Signal  Service  observations,  This 
neglect  of  a  matter  in  many  respects  so  important  is  partly  explicable  by  the  difficult  and 
unsatisfactory  nature  of  the  methods  of  observing,  and  partly  by  our  indulging  the 
hope  that  on  account  of  its  bearing  on  agriculture  the  matter  would  be  more  fully  taken 
up  by  the  agricultural  colleges  and  State  weather  services.  To  a  certain  extent  the  dif- 
ference between  the  wet  bulb  and  dew  point  on  the  one  hand  and  the  wet  bulb  and  dry 
bulb  on  the  other  gives  us  the  means  of  determining  the  general  character  of  the  pre- 
vailing evaporation.  Many  important  meteorological  problems  can  however  be  answered 
only  by  knowing  definitely  the  amount  of  evaporation  from  each  portion  of  the  earth's 
surface.  I  therefore  consider  it  urgently  desirable  to  inaugurate  observations  on  this 
subject  at  a  number  of  selected  stations. 

SKY  COLORS. 

The  accurate  observation  of  the  colors  of  the  sky  promises  to  give  important  informa- 
tion with  regard  to  the  vapor  and  dust  suspended  therein.  These  observations  should 
cover  not  only  the  blue  tints  recorded  by  the  use  of  Arago's  cyanometer,  but  also  the 
red,  purple,  and  green  that  are  frequently  observed.  Probably  some  modification  of 
Maxwell's  color  box  will  be  found  the  most  convenient  apparatus,  and  several  capable 
men  should  be  set  to  work  on  this  problem.  It  will  be  remembered  that  the  red  skies 
of  1883  found  us  wholly  unprepared  for  this  kind  of  observation,  a  misfortune  that  should 
not  be  allowed  to  happen  again. 

SPECTROSCOPE  AND  POLARISCOPE. 

Each  of  these  instruments  offers  in  its  own  way  information  relative  to  the  moisture  in 
the  atmosphere  not  obtainable  from  other  sources.  Through  the  kind  co-operation  prof- 
fered by  Professor  Cook,  of  Dartmouth  College,  and  Professor  Pickering,  of  Harvard  Univer- 
sity, it  is  hoped  that  valuable  results  may  be  obtained  from  observations  with  the  mod- 
ified forms  of  these  instruments  that  have  been  devised. 

TIME. 

I  attended  as  a  delegate  the  International  Prime  Meridian  and  Time  Conference,  held 
in  this  city  in  October,  1884.  The  standard  clock  is  in  the  hands  of  the  makers  for 
necessary  alterations.  The  fire-proof  room  for  the  preservation  of  a  constant  temperatu  re 
around  the  clock  has  been  transferred  to  the  Stations  Division  for  the  storage  and  pres- 
ervation of  records.  On  January  1,  1885,  the  clocks  at  all  Signal  Service  stations  were 
set  to  the  time  of  the  seventy-fifth  meridian.  To  facilitate  this  change,  a  table  showing 
for  all  stations  the  difference  between  true  local  time  and  seventy-fifth  meridian  time 
was  prepared. 

ATMOSPHERIC  ELECTRICITY. 

At  a  national  congress  of  electricians  held  in  September,  1884,  in  Philadelphia,  I  pre- 
sented by  your  instructions  a  statement  of  Signal  Service  work  in  atmospheric  electricity 
and  received  assurance  of  hearty  co-operation.  An  advisory  committee  was  appointed 
to  report  upon  an  international  system  of  observations  aud  records.  The  observations 
of  ground  currents  at  Ooglaamie,  Alaska,  have  been  reduced  by  Professor  Trowbridge 
and  Sergeant  McRae  for  publication  in  Lieutenant  Ray's  report  of  his  work  at  that  sta- 
tion. Since  December,  1884,  the  subject  of  atmospheric  electricity  has  been  transferred 
to  the  hands  of  Professor  Mendenhall,  in  charge  of  the  physical  laboratory. 

SOLAR  RADIATION. 

A  standard  pair  of  conjugate  thermometers  was  ordered  during  the  previous  fiscal 
year,  and  although  not  yet  received,  it  was  decided  to  issue  early  in  the  present  year  the 
apparatus  already  on  hand  to  twenty  selected  stations  without  waiting  for  the  desired 
comparative  readings,  and  with  such  instructions  as  might  be  agreed  upon  and  recom- 
mended by  Professor  Ferrel  and  myself.  The  effect  of  the  great  variety  of  exposures 
that  must  inevitably  occur  at  Signal  Service  stations  was  by  me  considered  to  be  likely 
sensibly  to  invalidate  the  results,  and  I  felt  it  necessary  to  ascertain  experimentally 
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what  method  would  be  practicable  for  overcoming  this  difficulty.  Unfortunately,  the 
record  of  observations  bearing  on  this  matter  was  lost  in  the  confusion  incident  to  the 
fire  in  February,  1885.  As  soon  as  this  work  can  be  repeated  and  a  uniform  method  of 
exposure  can  be  decided  on,  or,  still  better,  a  method  of  correction  for  the  peculiarities 
of  any  exposure,  it  will  be  practicable  to  issue  the  conjugate  thermometers  to  selected 
stations.  Meanwhile  the  importance  of  other  forms  of  apparatus,  especially  the  meth- 
ods of  chemical  reactions,  has  been  strongly  urged  by  agriculturists  because  of  their  more 
direct  application  to  the  growth  of  plants. 

The  duration  and  intensity  of  sunshine  constitutes  an  independent  phenomenon  hav- 
ing some  points  in  common  with  the  preceding  and  a  simple  form  of  sunshine  recorder 
less  expensive  and  more  certain  than  the  Campbell  recorder  is  very  desirable. 

MOUNT  WHITNEY  RESERVATION. 

Proposals  have  been  received  from  responsible  parties  in  California  offering  to  secure  the 
equipment  of  a  full  station  on  the  Mount  Whitney  Reservation.  It  is  very  desirable 
that  this  should  be  accomplished  soon. 

THUNDERSTORM  SUB-DIVISION. 

The  special  observation  and  study  of  thunderstorms  begun  last  year  by  Professor  Ha- 
zen,  with  the  kind  co-operation  of  the  Post-Office  Department,  has  been  carried  on  in 
the  thunderstorm  subdivision  with  valuable  results.  About  15,000  reports  on  postal 
cards  from  2,500  observers  have  been  received.  Monthly  summaries  of  thunderstorms 
are  compiled  for  insertion  in  the  Monthly  Weather  Review,  and  a  report  on  the  thunder- 
storms of  May,  1884,  has  been  published  as  Signal  Service  Note  No.  20.  A  partial  study 
of  the  storms  of  the  year  1884  was  completed  in  April,  and,  with  your  permission,  was 
presented  before  the  Philosophical  Society  of  Washington  as  a  summary  of  the  result* 
thus  far  obtained  from  this  work.    This  paper  is  in  course  of  preparation  for  publication. 

TORNADO  SUBDIVISION. 

The  methods  of  investigation  in  use  during  the  preceding  year  have  been  employed 
this  year  with  but  few  changes  or  additions. 

A  large  part  of  the  work  of  this  subdivision  consists  in  the  collection  of  data  relative 
to  tornadoes  and  other  violent  local  storms. 

During  the  past  year  461  additional  tornado  reporters  have  been  secured,  thus  making 
the  total  number  of  tornado  stations  1 ,  307.  These  reporters  are  supplied  with  the  neces- 
sary blanks,  circulars,  and  envelopes  to  enable  them  to  render  reports  to  this  office  with- 
out expense  to  themselves  for  these  materials. 

In  the  prosecution  of  the  work  4,744  communications  have  been  sent  out  during  the 
year  and  2,770  letters  received,  together  with  1,023  regular  reports  filled  out  on  forms 
furnished  for  the  report  of  tornadoes  and  destructive  storms.  Additional  data  has  also 
been  obtained  from  newspaper  clippings  either  furnished  by  tornado  reporters  or  obtained 
from  the  regular  file  of  papers  at  this  office;  several  hundred  such  clippings  have  been 
filed  in  tornado  scrap-books  during  the  year. 

Some  attention  has  been  given  to  the  collection  of  views  and  photographs  pertaining  to 
tornadoes',  519  have  been  obtained  and  placed  in  tornado  albums.  Seven  hundred  and 
twelve  tornado  reporters  have  been  supplied  with  State  maps  for  the  purpose  of  charting 
thereon  tornado  tracks  to  be  used  in  the  more  complete  description  of  such  storms. 

For  purposes  of  special  study  there  have  been  prepared  105  charts  showing  the  tem- 
perature and  direction  of  the  wind  at  numerous  stations  on  the  days  on  which  tornatV** 
occurred,  and  as  near  the  time  of  occurrence  of  the  tornado  as  it  was  possible  to  obtain 
the  observations.     These  charts  are  for  the  years  1882,  1&S3,  and  1884. 

Preliminary  tornado  charts,  showing  the  relation  of  tornado  centers  to  areas  of  baro- 
metric minima  (4  charts  in  each  set)  were  prepared  for  the  tornadoes  which  occurred  on 
July  4  and  5,  August  2  and  28,  September  9  and  28, 1884;  January  11,  March  11, 12, 27 
and  28,  April  1,  19,  21,  22,  and  29,  1885;  the  total  number  of  charts  prepared  being  <>J 

Daily  tornado  predictions  were  made  by  Lieutenant  Finley  in  1884  from  March  10  u> 
August  1,  and  were  resumed  in  1885  on  June  1.  The  verification  of  these  special  pr^ 
dictions  and  the  calculation  of  the  proper  percentage  of  verification  has  been  carefulh 
considered. 

Professional  Paper  No.  XVI, '  *  Tornado  studies  for  1884, ' r  has  been  prepared  by  this  *o»>- 
di vision;  this  contains  among  other  things  a  chronological  list  of  the  180  tornadoes  which 
occurred  during  the  year,  with  numerous  charts  showing  the  geographical  distribution 
of  tornadoes  and  their  relation  to  barometric  minima.     Tornado  circular  No.  21  has  *1*> 
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been  prepared  and  issued  to  reporters;  this  contains  instructions  regarding  the  making 
of  comparative  observations.  Ten  monthly  abstracts  of  tornado  reports  have  been  pre- 
pared for  the  officer  in  charge  of  the  Fact  and  International  Bulletin  Division  to  be  used 
in  the  preparation  of  the  Monthly  Weather  Review. 

During  the  year  all  back  reports  have  been  examined,  the  data  abstracted  and  en- 
tered in  the  tornado  record  books,  and  in  local  storm  record  books.  In  addition  to  these 
a  number  of  papers,  journals  and  other  records  on  file  in  the  Congressional  Library  have 
been  examined  and  storm  notes  collected  therefrom.  The  manuscript  meteorological 
records  at  the  Smithsonian  Institution  have  been  arranged  by  Professor  Baird  preparatory 
to  an  examination  of  them.  A  card  index  of  all  the  tornadoes  entered  in  the  tornado  rec- 
ord books  has  been  compiled.  A  list  of  names  and  addresses  of  all  tornado  reporters  is 
furnished  herewith. 

BIBLIOGRAPHY  OF  METEOROLOGY. 

The  compilation  and  editing  of  a  complete  index  to  the  literature  of  meteorology  was 
assigned  to  Mr.  C.  J.  Sawyer  on  March  3,  1884,  under  my  general  supervision. 

The  material  then  on  hand  consisted  of  about  20,000  titles  contributed  hy  Prof.  G.  J. 
Symons,  of  London,  and  about  the  same  number  copied  by  myself  from  the  Catalogue  of 
scientific  papers,  published  by  the  Royal  Society. 

The  general  plan  of  further  work  on  this  subject  was  approved  by  you  as  follows  - 
"All  additions  consistent  with  an  early  publication  to  be  secured;  scope  to  be  closely 
restricted  to  that  of  the  Symons  catalogue;  bibliography  to  end  with  the  year  188 X  ; 
form  to  be  that  of  a  classed  subject  catalogue  with  full  author  index."  This  outlined 
plan  has  been  strictly  followed,  except  in  so  far  as  the  want  of  an  appropriation  fox- 
printing  has  postponed  the  publication  of  the  work,  and  will  consequently  permit  a 
more  extended  collection  of  material. 

On  June  30,  1884,  the  number  of  accepted  titles  was  about  26,853,  after  rejecting  a 
large  number  of  duplicates,  and  all  of  those  relating  to  meteors,  earthquakes,  molecular 
physics,  and  other  extraneous  subjects,  but  retaining  terrestrial  magnetism.     The  work 
of  the  present  year  has  been  directed  mainly  to  the  correction  and  completion  of  de- 
fective titles  and  the  collection  of  new  ones. 

For  the  latter  purpose  special  attention  has  been  paid  to  the  serial  literature  previous 
to  1800,  and  subsequent  to  1863.  To  do  this  it  has  been  necessary  personally  to  exam- 
ine the  libraries  at  Washington,  Baltimore,  and  Philadelphia;  the  libraries  of  other  cities 
will  probably  need  to  be  examined  in  like  manner.  A  summarized  list  of  additions 
to  the  bibliography  is  given  in  Appendix  C,  which  shows  20,338  new  titles  added  during 
the  year. 

Besides  the  above  new  titles,  there  are  on  hand  about  7,414  cards  not  yet  examined  for 
duplicates,  the  net  addition  from  which  will  probably  not  be  large. 

The  correspondence  of  the  year  has  resulted  in  many  very  valuable  contributions  from 
scientists  and  librarians  in  this  country  and  abroad. 

To  insure  accuracy  in  the  case  of  living  writers,  efforts  have  been  made  to  obtain  from 
authors  personal  lists  of  their  publications;  lithograph  letters  requesting  such  lists  have 
been  sent  to  325  meteorological  writers;  including  all  countries  except  the  German  Em- 
pire, where  Dr.  Hellmann's  employment  of  the  same  method  rendered  this  unnecessary. 
Replies  to  147  of  these  letters  have  been  received,  contributing  manuscript  lists  of  7,495 
titles. 

In  addition  to  those  who  have  co-operated  with  us  by  furnishing  lists  of  their  own 
publications,  many  meteorologists  and  librarians  have  contributed  special  bibliographies 
for  their  respective  countries,  extracts  from  manuscript  library  catalogues,  and  other  valu- 
able bibliographical  lists.  A  list  of  the  more  important  of  these  contributions  is  given 
herewith. 

When  finished,  the  bibliography  will  fill  two  volumes  of  900  octavo  pages  each.  In 
order  to  have  Volume  I  ready  for  the  printer  early  in  the  fiscal  year  1886-'87,  the  distinctive 
work  of  collection  must  soon  cease  and  the  entire  force  be  employed  on  editorial  work, 
consisting  of  classification  by  subjects,  preparation  of  author  index  and  periodical  list, 
determination  of  details  of  publication,  final  revision  of  titles,  and  technical  prepara- 
tion for  the  printer. 

The  most  difficult  part  of  the  work  is  the  formation  of  a  subject  classification  and  the 
classification  of  titles  under  this,  a  work  rendered  especially  difficult  by  the  fact  that 
many  of  the  works  and  papers  are  not  available  for  reference,  often  necessitating  the  de- 
termination of  subjects  from  brief  and  ambiguous  titles. 

Dr.  A.  Lancaster,  librarian  of  the  Royal  Observatory  of  Brussels,  and  joint  author 
with  Dr.  Houzeau  of  "  Catalogue  des  ouvrages  d'astronomie  et  de  m6teorologie.  Brux- 
elles,  1878,"  and  the  admirable  "Bibliographic  generate  de  l'astronomie.  Tome  II. 
Bruxelles,  1882,"  has  kindly  granted  his  assistance  in  the  formation  of  a  subject  classi- 
fication, and  has  submitted  a  draft  of  one,  which,  with  modifications,  will  answer  excel- 
lently for  the  purpose. 
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The  preparation  of  an  author  index  will  be  carried  on  in  connection  with  classification, 
and  in  such  a  way  that,  in  case  no  appropriation  for  publishing  be  secured  at  the  next 
session  of  Congress,  the  bibliography  and  index  will  be  in  the  best  possible  form  for  use 
as  a  card  catalogue. 

•  LOCATIONS  OF  STATION8. 

'  The  determination  of  the  latitude  and  longitude  and  elevation  of  stations  has  con- 
tinued in  the  hands  of  Professor  Hazen,  and  revised  values  of  these  quantities  have  been 
furnished  the  Stations  Division  from  time  to  time.  The  accompanying  table  (Appendix 
r>)  gives  the  elevation  of  all  the  barometers  of  the  service  on  January  1,  1884,  and  all 
changes  from  that  date  up  to  June  30,  1885. 

An  attempt  has  been  made  to  utilize  the  results  of  the  precise  line  of  levels  now  being 
prosecuted  by  the  Coast  and  Geodetic  Survey,  and  the  elevations  thus  determined  are 
properly  designated  in  the  accompanying  table.  • 

It  is  evident  that  the  uncertainty  of  altitudes  based  on  railroad  levels  may  lead  to  ap- 
preciable errors  in  our  barometric  work,  and  it  is  very  desirable  that  the  accurate  work 
of  the  Coast  Survey  should  be  extended  to  all  our  interior  stations,  if  possible.  To  this 
end  the  correspondence  had  with  the  Coast  Survey  in  1881  has  been  revived,  and  it  is 
hoped  that  it  will  be  practicable  to  carry  out  the  plan  of  work  then  mutually  agreed 
upon. 

BALLOON  VOYAGES. 

By  an  arrangement  with  Prof.  S.  A.  King,  aeronaut,  of  Philadelphia,  four  balloon  voy- 
ages have  been  made,  with  the  special  object  of  studying  the  distribution  of  temperature 
and  moisture.  The  results  are  of  the  highest  accuracy,  and  show  the  desirability  of 
similar  regular  work  in  this  field.  The  service  is  indebted  to  Professor  King;  who  has 
done  this  work  without  other  remuneration  than  the  repayment  of  actual  expenses.  A 
full  report  of  the  results  attained  by  the  observer,  Private  Hammon,  will  be  submitted 
for  publication. 

BOLOMETER  STUDIES. 

During  the  past  two  years  our  colaborer,  Prof.  S.  P.  Langley,  has  experimented  upon 
a  large  scale  with  the  bolometer  as  a  means  of  detecting  the  amount  of  moisture  in  the 
free  open  air.  He  states  that  his  observations  with  this  instrument  give  important  data 
bearing  upon  the  distribution  of  heat  in  both  the  earth  and  the  atmosphere.  It  is  to  be 
hoped  that  by  repeating  his  observations  in  some  other  climate  and  locality,  such  as  that 
of  Washington,  a  complete  check  upon  his  results  may  be  obtained}  and  to  this  end  I 
recommend  that  he  be  invited  to  bring  his  apparatus  to  this  city,  where  the  grounds  at 
Fort  Myer  afford  an  excellent  location. 

EARTHQUAKE  OBSERVATIONS. 

In  October,  1884, 1  attended  a  conference  called  by  the  Director  of  the  Geological  Sur- 
vey to  discuss  methods  and  plans  for  observations  of  earthquakes. 

On  the  part  of  this  office  I  assured  the  conference  that  you  would  maintain  observa- 
tions and  seismographic  records  at  Signal  Service  stations  whenever  the  committee  should 
agree  upon  satisfactory  apparatus. 

INSTRUCTION  IN  METEOROLOGY. 

The  course  of  instruction  for  lieutenants  at  this  office,  having  special  regard  to  work 
in  the  Indications  Division,  began  June  1, 1885,  since  which  time  daily  lectures  of  two 
hours  each  have  been  given  by  Professor  Mendenhall  and  myself. 

Lectures  on  meteorological  subjects  have  been  delivered  by  myself  in  the  Washington 
Young  Men's  Christian  Association  lecture  course  and  by  Professor  Hazen  and  Sergeant 
Curtis  at  the  Washington  high  school. 

The  preparation  of  an  elementary  text-book  on  meteorology,  designed  to  be  introduc- 
tory to  the  higher  treatise  on  meteorology  by  Professor  Ferrel,  has  been  undertaken  by 
Mr.  W.  M.  Davis,  of  Cambridge,  Mass.;  it  will  probably  meet  the  wants  of  this  service. 
and  be  proper  to  put  into  the  hands  of  every  officer  and  enlisted  man.  A  professional 
paper  on  the  theory  of  instruments  used  in  meteorology  has  been  in  course  of  prepara- 
tion by  me  the  past  year.  Its  contents  will  be  orally  given  to  the  class  now  under  in- 
struction, whose  course  began  on  June  1. 
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Besides  a  number  of  minor  articles,  the  following  published  papers  have  been  prepared 

by  members  of  the  Study  Division: 

Abbe,  Cleveland— Progress  in  Meteorology  in  l<*34. 176  pp.  8vo,  1885. 

Testimony  before  the  Joint  Committee  of  Congress. 
'*  Theearthqoake  of  August  10."    New  York  Herald,  August  12, 1884. 
Appalachian  earthquakes.     New  York  Herald,  August  15,  1884. 
Fassig,  O.  L. — Bibliography  of  Meteorology  for  1884. 
Finley,  Jno.  (Lieut) — Signal  Service  Prolessional  Paper,  No.  14. 
*  Signal  Service  Professional  Paper,  No.  16. 

Signal  Service  Tornado  Circular,  No.  21. 
Hazen,  H.  A. — "Tornado  Generation."    Amer.  Meteor.  Journal,  September,  1884. 

Tornadoes.     Amer.  Journal  of  Science,  vol.  xxviii,  September,  1884. 
Thunder-storms  and  their  relation  to  '  'Ix>w. * '  Proc.  A.  A.  A.  S. ,  vol.  xxx  iii. 

Philadelphia  meeting,  September,  1884. 
Determination  of  air  temperature  and  humidity.     Amer.  Meteor.  Jour- 
nal, vol.  i,  Nos.  9  and  10,  January,  February,  1885 ;  translation  in  the* 
Zeitschrift  fur  Meteorologie,  vol.  xx,  March,  1885. 
Thunder-storms  of  May,  1884.    Signal  Service  Notes,  No.  20. 
Curtis,  G.  E. — Reviews  of  Quarterly  Journal  of  Meteorology  and  Symons'  Meteoro- 
logical Magazine  in  American  Journal  of  Meteorology. 

TRANSLATIONS. 

The  following  articles  have  been  translated  in  order  to  make  them  available  for  gen- 
eral use  in  the  office: 

"  Ueber  die  Bestimmung  der  Temperatur  und  Feuchtigkeit  der  Luff     H.  Wild. 
Zeitschrift  fur  Meteorologie,  October,  1884. 

"Suigrandi  movimenti  della  atmosfera  e  sulla  previsioni  del  tempo.     Prof.  D.  Ra- 
gona,  Modena,  1881."    Gratuitously  translated  by  Rev.  J.  Hagen. 

"  Evaporation  "  :  de  Saussure,  in  his  Voyage  dans  les  Alps.     Tome  vii;  chap.  viii. 

[Climates  of  the  globe] — Woeikof;  first  three  chapters. 

[The  Glacial  Epoch]— Woeikof. 

[Glaciers  and  climate] — Woeikof. 

44  Le  Siroco  en  Ame'rique  et  en  Asie."    F.  F.  Hebert,    Annuaire  de  la  Soci<5te  m6t» 
de  France,  pp.  85-89,  vol.  xxix,  1881. 


Appendix  66  b. 

Signal  Office,  War  Department, 

Washington,  January  31,  1886. 

General  Orders \ 
No.  6.  j 

*  The  following  table  of  monthly  constants  for  the  reduction  of  barometric  observations 
to  sea-level  and  standard  gravity  is  published  for  the  information  of  all  concerned,  and 
will  go  into  daily  use  on  March  1, 1885,  replacing  General  Orders  No.  5,  from  this  office, 
series  of  1884.  On  and  after  the  above-mentioned  date  the  columns  of  Form  1 1 3a  headed 
*  'reduced  to  sea-level"  will  be  amended  to  read  •'  reduced  to  sea-level  and  standard 
gravity.,"  The  monthly  mean  pressures  reduced  to  sea-level  and  standard  gravity  by 
this  table  for  the  months  of  January  and  February,  1885,  will  be  inserted  in  red  ink  at 
the  bottom  of  page  2  of  Form  113a. 
By  order  of  the  Chief  Signal  Officer. 

B.  M.  PURSSELL, 
Second  Lieutenant,  Signal  Corps,  U.  8.  Army. 
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Monthly  constants  (in  inches)  for  the  combined  reduction  of  barometric  observations 

Signal  Service  stations  to  sea-level  and  standard  gravity. 


Station. 


Albany,  N.  Y 

Alexander,  Fort,  Alaska 

Alpena.  Mich 

Apache,  Fort.Ari«_ 

Assinaboine,  Fort,  Mont 

Atlanta,  Ga 

AthtntJo  City,  N.  J. 

Augusta,  Oa 

Baltimore.  Md 

Baroegat  City,  N.  J 

Behrlng's    Island,  Behring 

Bennett,  Fort,  Dak -.. 

Benton,  Fort,  Mont .... 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex „ 

Buffalo,  N.  Y 

Buford,  Fort,  Dale 

Cairo,  111 

Canby,  Fort,  Wash 

Cape  Henry.  Va .. 

Cape  May,  N.  J 

Cape  Mendocino,  Cal 

Cedar  Keys,  Fla 

vrnarieston,  8.  v* 

Charlotte,  N.  C 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

Chicago,  111 

Chinooteague,  Va 

Cincinnati,  Ohio 

Cleveland,  Ohio.'. 

Columbus,  Ohio 

Concho.  Fort,  Tex 

Custer,  Fort.  Mont 

Davenport,  Iowa. 

Davis,  Fort,  Tex 

Dayton,  Wash 

Deadwood.  Dak 

Delaware  Breakwater,  Del. ... 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  Cfty.Kans 

Dubuque,  Iowa 

Duluth,Minn 

Eastport,  Me 

Elliott.  Fort,  Tex. 

El  Paso,  Tex  - 

Erie,  Pa 

Escanaba.  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven.  Mich 

Grant,  Fort,  Aria. 

Greencastle,  Ind  .. 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 

Indianola.  Tex 

Jacksonville,  Fla. 

Keokuk,  Iowa 

Key  West,  Fla 

Kitty  Hawk,  N.  0 

Knox  vi  lie,  Tenn. 

La  Crosse,  Wis .* 

Leavenworth,  Kans ~ 

Lewiston,  Idaho 

Little  Rock,  Ark 

Los  Angeles,  CaL M 

Louisville,  Ky.- 

Lynchburg,  va. 
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00.  0.C0,  0. 
70  0.70  0. 
87,  4.83   4. 


0.02 

0.83 

0.81 

6.01 

0.72 
-0.01 

0.641  0. 

0.75'  0. 

89'  0.87!  0. 

94    1.91'  1. 

33.  3.  l»  3. 

6*!  0.06  0. 

8-1,  4.75'  4. 

H21  1.70,  1. 

84    4.09  4. 

oi ;  o.oi.  o. 

43   5.261  5. 

94'  0.91!  o. 


02-0. 

02;  0. 
81  0. 
791  0. 
S81  5. 


00,  1. 

35  0. 

20  0. 

OOj  0. 

01|  0. 

67,  0. 
02-0. 

02-  0. 

80-  0. 

7«J  0. 

75  5 


72 
12 
01 
71 
97 


59 

84* 
80| 
02!  0.02; 
77| 
13 
Oil 


75!  2.' 
12  0. 


0. 
0. 
0. 
1.99   2. 


0l  08 
0.08, 
0.67i 
4,88 
2.94; 
1. 16 
0.00' 
0.15 
0.U3 
0.01 

0.05 1 
1.62; 
2.9l! 
1.88J 
0.02) 
2.86J 


a 09  ao» 
ao&  a  oh 

0.69  O  71 
ft. OS!  3.06 
3.  OOJ  3  06 
1.19|  1.20 


O.OOi 
0.16 
U.04 
O.OH 

I 

ao& 

1.60 
2.96 
1.93 
O.03 
2.94 


ti.CV 
0.1« 
04 
OI 


41. 

0. 


o. 
1. 

3. 
2. 

o. 


€3 

76 


2.<* 


01 

.71 


0.13' O.  IS'  0.14 


0. 
0. 


'i 


72 
01 
351  0.351  0.35 
20!  0.20 
00 
01 
67 


69 
01 
62 

72 


0. 

-0. 

0. 

0. 


69 
01 


0. 
-0. 


62  0 

721  0 

84'  0.83   0 

84!  1 


,_i 


87  j  1. 


20,  0. 

00.  0. 

Oil  0. 

67  0. 
02-0. 

02  0. 

80  0. 

771  0. 

70  5. 
68j  0. 
01  '-0. 
611  0. 

71  0. 
82  0. 
85  1. 


'i 


00;  0. 
Oil  0. 
671  0. 
02-0. 


0.01 
0.74' 
2.  Ill 
0.» 
0.2tf 

aoo! 


0.01, 

0.77 

2.17- 

O.S7; 

0.2O 
O.Oft 


o.oii  a 04| 

0.68  0.66: 


1M»1 
0.7* 
2-i> 
0.> 
0. 3' 
0l«1' 
O.o! 


02 

80 

78 

71 

68] 

01 

61 

71 

82 


0. 
0. 
0. 
6. 
0. 
-0. 
0. 
0. 
0. 


81 ' 
79 

87, 
691 


0.83' 
0.80 
6.03 
0.71' 


00,  0 
15  5, 
88  0. 
69  0 
OH"  2.60'  2. 51'  2 
69  O 
74'  0 


10   3.06  3.02  3. 

64"  0.63,  0.62  0. 

&»  4.57   4.60  4. 

76   1.75   1.72  1. 

52   4.44   4.43'  4. 

oo!  o.oo  o. 

03,  5.(X>  5. 


71 

83 
87 
12 
621  0.64 


H3J  l! 

06  & 


02-o.  02-o.  oe-o.<e 

02  0.02;  0.02J  O.0K 
O.O   0.<V> 
a  82  0.«M 
6.221  6.2*J 
,0.73  0.75 
01 -0. 01 -0. 01  MX  Ol 
62|  0.63'  0.661  0.67 

a  to 

a  89 
1.98 
3.32; 

a6M 


611 
72 


71'  0.72  0 


73!  0.71-  0. 

78   0.76'  0. 

07,  0.07,  0. 

81 1  2.70  2. 

77   3.71'  3. 

76,  0.74'  0. 

71-  0.69.  0. 

49  0.47  0. 

00,  0.00  0. 

70   0.08  0. 

80   4.70  4. 


99,  0.98   0.97,  0.91   0. 


—0.026,-0. 
+0.003,  4. 
—0.002  1. 
—0.014!  0. 
—0.042,-0. 
—0.038'  0. 
—0.012,  0. 
—0.051-0. 
—0.021-0. 
—0.023  1. 
—0.003 
—0.015 
+0.004 
— 0.02S 
—0.029 
—0.018 
—0.020 


01-0.01-0. 
38'  4.35  4. 
541  1.52  1. 
84  0.84  0. 
01 -0.01-0. 
01'  0.011  0. 
69  0.691  0. 
03-0.03,-0. 
01 -0.01 -0. 
05   1.05    1. 

82  0.811  0. 
94   0.91   0. 

83  0.K3'  0. 
29  0.29J  0. 
36  0.36  0. 
59  0.59!  0. 
70,  0. 70i  0. 


01,-0.01-0. 
32:  4.2i;  4. 
IS  1.45,  1. 
W    0  81,  0. 

oi;-o.oi-o. 
01 '  0.01'  0. 
68  0.661  0. 

03  -0.03-0. 
Ol'-O.Ol-O. 

04  1.02;  0. 
80  0.78,  0. 
02  O.Htt  0. 
82  0.80  0. 
29  0.2S  0. 
.T>  0.35  0. 
5h  0.58  0. 
70  0.68  0. 


07!  0. 
68,  2. 
GH  3. 
71  0. 
66  0. 
46'  0. 

00  0. 
66  0. 
58  4. 
92  0. 
01-0. 
12  4 
33   1. 

78  0. 
01-0. 

01  0. 
64  0. 
03-0. 
01-0. 
99  0. 
76  0. 
86  0. 

79  0. 
27  0. 
.«  0. 
56  0. 
66  0. 


87  0. 
69  0. 
47l  2. 
67,  0. 
72  0. 
07,  0. 
65|  2. 
56,  3. 


44 

00 
01 
86'  0.86 


4. 

1. 
4. 
0. 
5. 
0. 


71 

65 

46 

00 

65 

51 

91 

0l|-0. 

071  4. 

34'  1. 

78,  0. 

01-0. 

0l|  0. 

631  0 

03-0. 

01  !-o. 

99,  0. 

74  0. 

£">  0. 

78  0. 

27  0. 

35  0. 

56  0. 

65  0. 


68 
46 
66 
71 
07 
62 
57 
70 
64 
45 
00 
64 


0. 
2. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 


68-  0. 
44   2. 

67.  0. 

71;  0. 
07  0. 
62  2. 
-  3. 


0. 

0. 

0. 

0. 

0. 

4.54i  4. 

0.90,  0. 

01-O. 

Oil  4. 

32!  1. 

77i  0. 

0l!-O. 

01!  0. 

62  0. 

03;-0. 

01-0. 

98  0. 

73  0. 

*4'  0. 

77  0. 

27  0. 

35  0. 

55  0. 

65,  0. 


57 
70 
64 
45 


64 
54 

90 


75, 

56< 

00 

10j 

88 

69 

51 

69 

73J 

07| 

67; 

62 


0. 
0. 
0. 


WO. 


0. 
4. 
0. 


0.73 

0.86 

1.92 

3.24 

0.65 

4.81 

1.79. 

4.68 

0.0i; 

5.2V 

0.90 

0.71 

2.59 

0.70 

0.75 

0.07 

2.77. 

3.71 

0.73 

0.68 

0.47 

0.00 

0.67 

4.67 

0.94 


4.86 
1.79 
4.84 
0.01 
5.49 

a« 

0.74 
2.70 
a  72 

0.07) 

2.911 


0.7V 
0.91 
1.90 
3.40 
0.70 
4.90 
1  84 
4.90 
0,01 
5.51 

a  94 

0.75 
2.76 
a  75 

a  80 

0.07 
2.94 


3.83  3.33 
Ul75l  0.77 

aTqaTS 

a  491  0.V 

aoo)  0.9 
0.091  aft) 

4.61  4  « 
0.98  0.9> 


01-O. 
04   4. 

34  1. 

77i  0. 
01 -0. 
Oil  0. 
62|0. 
03U). 
01  l-o. 
98j  0 
74:  0. 
85  0. 
77  0. 
27   0. 

35  0. 
55  0. 
65!  0. 


71 

46 
00: 
651 
57 
92 

oi-o.oi-o.omjn>i 

12  4.25  4.3*  4. .3 
38  1.43  1.4*  1.54 
7H  0.80  O.S9  0.85 
01-0.01 -U.  01 -<«.<* 
01  >  0.01  0.OI  «Vt« 
64,  0.65'  0,**  0.70 

o3-o.ar-o.03-.ua 
01  -a  01  '-o.  01  -»\  «. 

99.  1.01}  1.04.  l.f* 
0.77|  a*»  0.62 

o.8»  0.92*  o.w 
0.8i»i  asto.M 
27,  0.2»  0l2»  0.2* 
35  0.35  0.3SJ  0  3b 
56i  0.57  Qtt  Of 
66;  0.67.  a  TV  0  Tl 


75 

86 
7* 
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Changes  authorized  since  the  beginning  of  the  year  1885. 


Station. 


Roseburg.  Oreo*.  ....... 

Cincinnati,  Ohio*. - 

Montrose,  Colo* M 

Lamar,  Mo* 

Vickftburg,  Miss*. 

Do» 

San  Antonio,  Tex9. 

Port  Angeles,  Wash8. 

Portland,  Me* 

Saint  Paul,  Minn* 

San  Luis  Obispo,  Oal« 

Concordia,  Kans* 


-0.006 
—0.016 
-0.017 
—0.020 
—0.033 
—0.083 
-0.040 
+0.008 
—0.004 
0.000 
—0.026 
—0.015 


Combined  reduction  constant  (gravity  and  elevation)  for 

each  month. 


4 


0.57 
0.60 
6.00 
1.18 
0.24 
0.20 
0.80 
0.02 
0.11 
0,07 
0.27 
1.54 


i 


0.57 
0.69 
6.00 
1.13 
0.24 
0.20 
0.80 
0.02 
-0.11 
0.06 
0.27 
1.53 


0.57 
0.68 
5.93 
L12 
0.24 
0.20 
0.79 
0.02 
0.11 
0.94 
0.27 
1.51 


X 


0.56 
0.66 
5.75 
1.06 
0.23 
0.19 
0.77 
0.02 
0.11 
0.91 
0.27 
1.47 


1 

• 

c 

9 

0.56 

0.55 

0.64 

0.64 

5.63 

5.50 

1.05 

1.04 

0.23 

0.23 

0.19 

0.19 

0.76 

0.75 

0.02 

0.02 

0.10 

0.10 

0.87 

0.87 

0.27 

0.27 

1.42 

1.40 

s 


0.55 
0.63 
5.46 
1.03 
0.23 
0.19 
0.75 
0.02 
0.10 
0.86 
0.27 
1.39 


s 
< 


0.55; 

0.63 
5.47 
1.03 
0.23 
0.19 
0.75 
0.02 
0.10 
0.86 
0.27 
1.39 


* 

O 


0.55 
0.64 
5.  GO 
1.05 
0.23 
0.19 
0.76 
0.02 
0.10 
0.88 
0.27 
1.42 


0.56 
0.65 
5.76 
1.0M, 
0.241 
0.2O* 
0.77 
0.02 
0.11 
0.90, 
0.27 
1.46 
I 


l 

>  - 

O  tr 

fc  - 


0. 57  0.5? 

O.6MM1J 

11  1  l- 
2 1  rt  24 
2IJO  2 
7V0  «*' 
O2  0.CS 
0.11O  11 

o.wo.yr 

0.27  0.1*7 
1.51  1.54 


J. 
0. 
0. 
O. 
O. 


1  To  date  from  January  1, 1885. 
1  After  removal  March  1, 1885. 
•New  station. 
« After  removal  April  21, 1885. 


•  After  removalJune  1,1835. 

*  Station  reopened. 

'  After  removal  July  1, 1885. 


Appendix  66  c. 

Latitude,  longitude,  and  elevation  of  Signal  Service  barometers. 
[Prepared  by  Junior  Professor  H.  A.  Hasen.] 


Station. 


Albany,  N.  Y 

Alexander.  Fort,  Alaska 

Alpena,  Mich 

Apache,  ForVAriz 

Assinaboine,  Fort,  Mont. 

Atlanta,  Ga 

Atlantic  City,  N.  J... 

Augusta,  Oa 

Baltimore,  Md 

Barnegat,N.  J 

Behring  Island,  Behring  Sea... 

Bennett-Fort,  Dak„ 

Benton,  Fort,  Mont 

Bidwell,  Fort,  Cal 

Bismarck,  Dak 

Block  Island,  R.  I.~ 

Boise  City,  Idaho 

Boston,  Mass 

Bridger,Wyo 

Brownsville,  Tex 

Buffalo,  N.  Y 

Buford,  Fort,  Dak  M 

Cairo,  111 

Canby,  Fort,  Wash. 

Cape  Henry,  Va. 

Cape  May,N.  J. 

Cape  Mendocino,  Oal.  „ 

Cedar  Keys.Fla. 

Charleston,8.  C 

Charlotte.  N.  O 

Chattanooga,  Tenn.. 

Cheyenne,  wyo« 

Chicago,  BJ 

Chincoteague,Va. 

Cincinnati,  Ohio 

Cleveland,  Ohio. 

Colorado  City.  Tex 

Columbus,  Ohio - I 


Latitude. 


o  / 

42  39 
58  54 

45  5 

88  48 
48  82 
83  45 

89  22 
83  28 
39  18 

39  46 
55  12 
44  48 

47  50 
41  53 

46  47 

41  10 

48  37 

42  21 

41  28 
25  53 

42  53 
48  0 
37  0 
46  16 
86  56 

88  56 

40  26 
29  8 
82  47 
35  18 
85  4 

41  8 
41  52 
37  55 

89  6 
41  80 
32  20 
89  58 


Longitude. 


o  I 

78  45 
158  14 

83  80 
109  57 

109  42 

84  23 
74  25 
81  54 
76  37 
74  6 

194  5 
100  39 

110  40 
120  11 
100  88 

71  36 
116  8 

71  4 
110  80 

97  26 

78  53 

103  56 
89  10 

124  4 
76  0 

74  58 
124  24 

83  2 

79  56 

80  51 

85  15 

104  48 

87  38 

75  23 

84  30 

81  42 
100  48 

88  0 


Elevation 

January 

1, 1874. 


Feet. 
75 


609 
5,050B 
2.710B 
1,129 

13 
183 

45 

22 

20 
1,510B 
2.694B 


1,694 
27 
2.750B 

142 

6,643B 

59 

690 

1.930B 

359 

179 

16 

27 

637 

22 

52 

808 

783 

6,105 

661 

18 

612 

690 


812 


Remarks. 


Moved  Oct.  1. 18*4.    H=S3. 


Moved  March  12, 18*4. H=2T3»B 


Moved  April  1,  1884.    U==S$fH  B 
Established  January  1. 1>*B. 


Moved  Oct.  1,1884.  M^125. 
Moved  January  31. 18*4.  il=-57. 

See  note  at  end. 


Moved  June  1, 1884.   H=* 
Moved  March  1,  1*85,  llaffi) 

Established  April,  1885, 
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Latitude,  longitude,  and  elevation  of  Signal  Service  barometers— Continued. 


Station. 


Concho.  Fort,  Tex 

Concordia,  Kans 

Custer,  Port,  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.... 

Deadwood,  Dak~ 

Delaware  Breakwater,  Del 

Denver,  Colo 

Pes  Moines.  Iowa. 

Detroit,  Mich 

Dodge  City,  Kans 

Dubuque,  Iowa 

Duluth.Minn 

Eastport,  Me 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escanaba,  Mich 

Fort  Smith,  Ark 

Frisco,  Utah 

Galveston,  Tex 

Grand  Haven,  Mich 

Grant,  Fort,  Ariz 


Latitude. 


Longitude. 


Greencastle,  Ind. . 

Hatteras.  N.C , 

Helena,  Mont....... 

Huron,  Dak , 

Indianapolis,  Ind . 
Indianoia,  Tex...., 
Jacksonville,  Fla. 
Keeler,  Cal , 


Keokuk,  Iowa. 

Key  West. Fla.. 

Kitty  Hawk,  N.  C. 
Knoxville,  Tenn ... 

La  Crosse,  Wis 

Lamar,  Mo 


Leavenworth,  Kans.... 

I  ^e  wist  on,  Idaho 

Little  Kock,  Ark  

Los  Angeles,  Cal 

Louisville,  Ky 

Lynchburg,  Va 

Mackinaw  City,  Mich.. 

Macon,  Fort,  N.  O 

Maginnis,  Fort,  Mont. 

Marquette,  Mich 

Memphis,  Tenn 

Milwaukee,  Wis 

Mobile,  Ala 

Montgomery.  Ala. 

Mont  rone.  Colo 


Moorhcad,  Minn 

Mount  Washington,  N.  H... 

Nashvill3,Tenn> 

New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La  

New  York,  N.Y 

Norfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wash , 

Omaha,  Nebr 

Ostvriro,  N.  Y 

Palestine,  Tex 

PeitH'ujola,  Fla 

Philadelphia.  Pa... .: 

Pike's  Peak,  Colo 

Pittsburg,  Pa 

Poplar  River,  Mont 

Port  Angeles,  Wash 


Port  Huron,  Mich. 
Portland,  Me........ 


o  / 

31  25 
39  35 

45  42 
41  30 

30  38 

46  19 
44  23 

38  48 

39  45 

41  35 

42  20 
37  45 
42  30 
46  48 

44  54 
35  30 

31  47 

42  7 

45  48 
35  22 
88  25 
29  18 

43  5 
82  39 


39  39 

86  51 

35  15 

75  40 

46  84 

112  4 

44  21 

98  9 

39  46 

86  10 

28  32 

96  31 

30  20 

81  39 

36  35 

117  50 

40  22 
24  34 

36  0 
35  56 
43  49 

37  32 

39  19 

46  8 
84  45 
34  3 

38  15 
37  25 

45  47 
84  42 

47  12 

46  84 


35 
43 


9 
2 


80  41 
32  23 

38  30 

46  52 
44  16 
86  10 
41  18 
41  21 

29  58 

40  43 
36  51 

41  8 

47  3 
41  16 
43  29 
31  45 

30  25 

39  57 
38  50 

40  32 

48  8 
48  7 

43  0 
43  99 


o  f 

100  24 

97  41 

107  34 

90  38 

103  56 

117  56 

103  43 

75  10 

105  0 

93  37 
83  3 

100  0 
90  44 
92  6 
66  59 

100  21 

106  80 
80  5 
87  5 

94  24 
113  16 

94  47 

86  18 

109  57 


91  26 
81  49 
75  42 
83  58 
91  15 
94  15 


94  57 

117  5 
92  6 

118  16 

85  45 

79  9 
84  39 
76  40 

109  10 
87  24 
90  3 

87  54 

88  2 

86  18 
107  56 

96  44 

71  18 

86  47 

72  56 
72  5 
90  4 

74  0 
76  17 

100  45 

122  53 

95  56 
76  85 
95  40 

87  13 

75  9 
105  2 

80  2 
105  10 

123  6 

82  26 
70  1$ 


Elevation 
January 
1,1884. 


Feet. 
1.900B 


3.040B 

615 
4,940 
1,683B 
4,600B 

20 
5,294 

842 

662 
2,517 

665 

687 

61 

2.650B 

3,764B 

681 

612 

451 


40 
620 
4,880B 

897 

12 

4,069 

1,305 

766 

26 

48 


618 

20 

22 

980 

725 


842 

780  B 

298 

357 

551 

652 

605 

11 

4,840B 

673 

820 

697 

41 
219 


926 

6279 

549 

107 

47 

52 

164 

30 

2,841 

36 

1,113 

304 

533 

30 

92 

14,134 

771 

2,030B 


Remarks. 


EstablishedMayl,1885.   H=1884. 


Moved  March  8, 1884.    H==4928B. 


Moved  December  1,1884. 


Moved  March  1,1884.    H=618. 
Moved  February  1,1885.   H=^70. 
Established  January,  1885. 


Moved  February  21,  1884.    2f« 
4856. 


Established    February    1,  1885. 
Moved  July  1,1885.    H=3622. 


Moved  November  1, 1884.  H***'. 


Established   February  26,  1885. 
H=1028. 

Moved  January  1,1885.    H=785B. 
Raised  April  1, 1884.    H=290. 


Moved  July  1,1884.    H=35. 

Established  Deceinber,1884.  H= 
5825. 


633 
-    45 


Moved  August  1 ,  1884.    H=335. 
Moved  April  1, 1884.    H=117. 


Established   February   1,    1885. 
H=14. 

Moved  July  1,1885.    H=99. 
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Latitude,  longitude,  and  devotion  of  Signal  Service  barometen— Continued. 


Station. 


Portland,  Oreg ~ 

Prescott,  Aris 

Provincctown,  Mass 

Red  Bluff,  Cal 

Rio  Grande  City,  Tex 

Rochester,  N.  Y 

Roseburg,  Oreg 

8acramento,  Cal 

Saint  Louis,  Mo 

Saint  Michael's,  Port,  Alaska. 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Salt  Lake  City.  Utah 

San  Antonio,  Tex 

San  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook, N.J 

Sanford,F)a M 

San  Francisco,  Cal 

San  Luis  Obispo,  Cal 

Santa  F6.N.  Mex 

Savannah,  Ga 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sill,  Fort,  Ind.T 

Sitka,  Alaska 

Smithville,  N.  C 

Spokane  Falls,  Wash 

Springfield,  111 

Stanton,  Fort,  N.  Mex. 

Stockton,  Fort.  Tex 

Tatoosh  Island,  Wash - 

Thomas  Camp,  Ariz 

Toledo,  Ohio 

Totten,  Fort,  Dak 

Unalaska,  Alaska. 

Valentine,  Nebr 

Vicksburg,  Miss 

Washington  City 

West  Las  Animas,  Colo. 

Wilmington,  N.  C 

Winnemuoca,  Nev 

Yankton.  Dak 

Yuma,  Ariz M 


Latitude. 


o    / 

45  32 

84  88 

42  8 
40  10 
26  23 
48    8 

43  13 
88  85 
88  88 
63  28 

44  58 
48  56 

40  46 

29  27 

32  48 

41  25 
40  28 
28  48 

87  48 
35  18 

85  41 
82  5 
47  31 

82  80 
84  40 

57  8 

88  55 

47  40 

39  48 

83  80 

30  53 

48  28 
83  4 
4140 
47  67 

58  53 

42  50 
82  22 


88  54 
88  4 
84  14 
40  58 

42  54 
32  45 


Longitude. 


o     / 

122  48 
112  28 

70  11 

122  15 
98  48 
77  42 

123  20 
121  80 

90  12 

161  48 

93    3 

97  14 
11154 

98  28 


117  10 

82  40 
74  00 
81  28 

122  26 
120  89 

105  57 
81    5 

111  48 
93  40 
98  23 

185  19 
78    1 

117  25 

89  39 
105  26 
102  53 
124  44 
110    2 

83  34 
98  57 

166  32 
100  32 

90  53 


77  8 
108  12 

77  57 
117  43 

97  28 
114  86 


Elevation 
January 
1,1884. 


Feet. 
67 
5,840B 

26 
887 
280  B 
621 
511 

65 
571 

80 
801 
804 
4,848 


67 

688 

28 

SOB 
60 


87 
3,  MOB 

227 
1.200B 

63 

34 
1,906 

644 


S.010B 

86 
2,710B 
651 


18 
244 


106 

8,899 

52 


1,228 
141 


Moved  March  19, 1884. 

B. 
Discontinued  March  26, 


Moved  August  22, 1884. 
Moved  February  1, 1884. 


Re-established   March   7, 
H=7ffl. 


Moved  August  1, 1884, 

Established  June  1. 

270. 
Re-estab.  Dec.  1, 1884. 


1885.    H= 


Moved  December  1,1884. 
1909. 

Established  January,  1880. 


Established  May,  1884,  H=l,B0O. 

Established  April  21, 1885. 
New  office,  April  21,  1885.    H» 

252.     Moved    Juno    1, 

H=209. 


Re-established  December  1, 1884. 


Note.— It  will  be  noted  that  the  elevation  of  the  following  stations  differs  from  that  in  the 
port  by  the  amount  set  against  each.  Cairo,  18  feet ;  Cincinnati,  8 ;  Indianapolis,  18 ;  Louisville.  Zl ; 
and  St.  Louis,  12.  These  changes  are  not  due  to  a  removal  of  office,  but  to  a  redetermination  of  the 
altitude  by  carefully  connecting  with  the  line  of  precise  levels  being  run  by  the  United  StatesCoaat 
and  Geodetic  Survey  across  the  Continent  from  Sandy  Hook  to  the  Pacific 

The  case  of  Cincinnati  is  especially  i  nstructi ve.    The  former  elevation  depended  on  a  large  nu 
ber  of  canal  and  railroad  levels,  all  of  which  appeared  to  check  within  a  foot  and  yet  the  final 
suit  was  in  error  by  8  feet.    The  difference  of  29  feet  between  Louisville  and  Cincinnati  has  been 
noticed  even  in  the  reductions  of  barometer  readings  for  the  isobars  on  the  dally  maps. 

When  this  line  of  levels  has  been  completed,  it  will  afford  a  most  important  base  from  which  we 
may  obtain  elevations  on  either  side  and  at  many  points  where  great  uncertainties  exist  at  present. 
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Appendix  66  d. 

Liat  of  tornado  reporter*,  Jume  30, 1885. 


W .  IS.  DCLJp w.»»...w..»... 

Swcl  Foster.....^  „.. 

»V  .  s5.   Pennet. .......... ...... ..«..».. 

John  J.  Hubley... ....... 

George  Carrington.. 

Hervey  Barber 

J.  C.  Whitmore.. 

V.  ■    ff  ■  f  MpUUB»«ii»»M»»Mt»iii>»«»it 

O.  A.  Archer 

Howard  C.  Lewis. 

W.  H.  Higgins _. 

J.  F.  Lewellyn 

O.  P.  Baer - 

Henry  J.  Grannia. 

Charles  Kirchner 

Clarence  Gardner 

A.  H.  Peterson .... 

H.  S.  Terry 

F.  L.  Sandford. 

R.  W.  Putnam 

J.  W.  Perkins. .. .... 

Alexander  Paul „ , 

R.  P.  Colt - 

George  S.  Card , 

H.  Berne,  jr 

C.  Keckley 

A.  Norelins . , 

John  D.  Dopf. , 

Isaac  H.  Adams. , 

Messrs.  Webster  and  Corning. 
Prof  Henry  M.  McFarland,.... 

R.  J.  Spurr. 

Israel  S.  Scott... 

Edwin  L.  Childs 

J.  Sidner,  ir 

Olef  Olson 

PanlRoulet. 


County. 


N.  L.  Smith 

William  H.  Pomeroy. 

James  Amy 

D.  W.  Briggs 

William  M.Taylor.... 

O.  II.  Kallmeyer 

B.F.Ferris 

W.  B.  Goodrich.. 

Joeeph  Luce 

Irvine  Prattler 

W.  H.Scofield 

D.  P.DavisJr 

Rev.  A.  A,  Young.... 

O.G.Wall 

M.  C\  Thompson.... 

E.P.Stearns 

N.  IS.  McKay 

P.  W.  Sears 

K.  Silverberg 

C.  O.  Parker. 

T.E.Jenkins 

K.  G.  Hubbell.. 

E.  A.Goodnough.... 

II.  W.  Smith 

J.  C.  Hatch  

T.  Jewell 

W.  W.  Moore 

T.A.Smith 

M.  C.  Waite 

W.  E.  Hull 

E.  L.  Berthoud 

B.  Craig 

J.  G.  Lawton 

H.  R.  Ritten  house.. 

S.  M.  Locke 

J.  S.  Gerald 

August  flweger 

E.  J.  Gilkey 


Menekaunee...  ..... 

West  Winsted 

•  v  ^e>sr  ^w  M^ss* •«••* •*»*•« ••••«»••» 

Cordova..... 

Camden . 

Providence.. 

Blaekington. 

Mount  Holly- 

Grant  City. 

Mexico 

Richmond*. 

High  Forest 

Waumandee, 

Burlington. 

Bath . 

Utica 

Independence.. 

Ypsllanti. 

New  Chester. 

Patch  Grove............. 

Poy  Slppi. 

Daisy , 

Butternut 

Hillsborough. 

Klron 

Rockport 

Scranton 

Briggsville. 

Hyde  Park 

Greendale 

Kirk's  Ferry  P.  O 

Crete 

Loradale 

Beer  Park 

Drury  College.  North 
Springflela. 

Centralis, 

Edgerton 

Saint  Joseph 

Mount  Sterling. 

Herndon 

Best  Bottom 

Sunman 

Bingham 

Pueblo .'. 

Russell  Cave 

Cannon  River  Falls... 

South  Bend 

New  Lisbon 

Lanesborough. 

Waverly 

Etler. 

American  City. 

Moravia.. 

Peach  Orchard 

Mount  Vernon 

Dawn 

Pittsfleld 

Oneida. 

Adair. 

Loyd 

Star  Prairie 

Gillett 

Beloit 

Baraboo 

Prior  Lake. 

Golden 

Versailles 

De  Pere  

Reading  » 

Rockbury 

Beaver  Falls 

Avalanche.. 

Strong 


Grant. 

Muscatine 

York 

Marinette. _. . 

Litchfield 

Franklin 

Rock  Island 

Lyon — 

Providence. 

Berkshire 

Burlington. 

Sac 

Audrain 

Wayne 

Olmstead. 

Buffalo- 

Des  Moines 

Freeborn. 

Winona 

Buchanan. 

Washtenaw 

Adams 

Grant 

Waushara 

Hamilton 

Ashland 

Fleming 

Crawford 

Atchison 

Green 

Marquette 

Lamoille 

Fayette 

Catahoula  Parish. 

Saline 

Fayette 

Saint  Croix. 

Green 

Boone 

Rook 

Tensas 

Crawford. 

Saline 

Montgomery 

Ripley 

Somerset. 

Pueblo 

Fayette 

Goodhue 

Blue  Earth 

Juneau 

Fillmore 

Pierce 

Dakota 

Nemeha 

Appanoose 

Clay 

Franklin 

Livingston 

Berkshire 

Brown 

Adair. 

Richland 

Saint  Croix. 

Clay 

Rock 

Sauk 

Scott 

Jefferson 

Woodford 

Brown 

Berks 

Oxford 

Renville 

Vernon 

Franklin  „ 


State  or  Territory. 


Iowa. 

Maine. 

Wisconsin. 

Connecticut. 

Massachusetts. 

Illinois. 

Minnesota. 

Rhode  Island. 

Massachusetts. 

New  Jersey. 

Iowa. 

Missouri. 

Indiana. 

Minnesota. 

Wisconsin. 

Iowa. 

Minnesota. 

Do. 
Iowa. 
Michigan. 
Wisconsin. 

Do. 

Do. 
Tennessee. 
Wisconsin. 
Kentucky. 
Iowa. 
Missouri. 
Iowa. 
Wisconsin. 
Vermont. 
Kentucky. 
Louisiana. 
Nebraska. 
Kentucky. 
Wisconsin. 
Missouri. 

Do. 
Wisconsin. 
Louisiana. 
Wisconsin. 
Missouri. 

Do. 
Indiana. 
Maine. 
Colorado. 
Kentucky. 
Minnesota. 

Do. 
Wisconsin. 
Minnesota. 
Wisconsin. 
Minnesota. 
Kansas. 
Iowa. 
Arkansas. 
Texas. 
Missouri. 
Massachusetts. 
Wisconsin. 
Iowa. 
Wisconsin. 
Wisoonsln. 
Iowa. 
Wisconsin. 

Do. 
Minnesota. 
Colorado. 
Kentucky. 
Wisconsin. 
Pennsylvania. 
Maine. 
Minnesota. 
Wisconsin, 
Maine, 
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List  of  tornado  reporters,  June  30,  1885 — Continued. 


Name. 


Wilder  Pratt 

A.Patrick 

Rachael  Larrabee 

G.  W.  McDonald 

J.  J.  Palmer 

John  Janzen 

Arthur  J.  CarrolU. 

Henry  Tucker 

E.  D.  Winchester.- . , 

Reuben  Adams '. 

William  B.  Pratt 

M.  F.  Billingsley 

H.  W.  Pickens 

John  R.  King * 

W.  L.  Wilkinson 

E.  D.  Henry 

J.  S.Towle 

T.  V.  Munson 

T.  C.  Craig 

0.  Knight 

G.  B.  Holden 

Henry  C.  Terrell 

William  Welsh - 

R.  H.  Kirk 

C.  L.  Fellows 

John  A.  Wood 

William  Smith 

M.  M.  Beck 

R.  B.  Boulton 

John  Ingleby 

1.  J.  Wheeler 

J.  G.  Brandon 

Enoch  L.  Fork 

J.  L.  Stowell 

R.  A.  A.  Morse 

W.  R.  Allen 

H.  B.  Wilson 

B.  F.  Jones 

James  H.  Maxwell 

C.  K.  Baxter 

C.  G.  Witherspoon 

W.  B.  Clark 

J.  K.  Gardner 

D.  W.  McNeal 

J.J.  Webb 

W.  A.  Paddock 

W.  D.  Akers 

George  Stock ineyer 

II.  A.  Swain 

A.  Patterson 

D.  L.  Beaver 

J.  O.  Oien 

H.  C.  Rawson 

Prof.  H.  E.  Sadler 

Edgar  W.  Clarke 

Robert  O.  Schoenfeleer 

W.G.Bartlcy 

A.  E.  Dolbear 

B.S.  Hoxie 

E.  O.Brauns 

J.  H.  Fawcett 

John  H.  McGillan 

J.W.Dawson 

John  Antry , 

T.  J.  Reeves 

P.Clawson 

Arthur  Borger 

Henry  M.Crombie 

D.  F.  Akin 

W.C.Tallev 

James  A.  Shan  ker 

Martiu  Bischoft*. 

Henry  D.  A.  Ward , 

S.  W.  Morrison , 

A:  P.  Jones 

E.A.Jones 

John  L.  Meagher , 

Frank  Tilton 

Charles  G.  Robinson 

Frank  J.  Wise 

M.  E.  Paynter 

John  Alvey , 

A.  W.  Green 


Post-Office. 


Freeman- 

Grand  Marsh 

McGregor ., 

Montioello  - , 

City  Point 

Mountain  Lake ... 

Plain  view , 

Otto , 

Stacy  ville , 

Hersey 

Prattsburgh 

Franklin 

Atalla 

Island  Lake... , 

Tettington 

Omro 

New  Avon , 

Dennison  City...., 

Easton 

Glendale- , 

Bacon 

Elmwood 

Loyal 

Oxford.. 

Fascoro , 

Rock  Branch 

Marshfleld 

Holton 

Millersburgh 

Potsdam 

Monona , 

Poughkeepsie , 

Woodstown , 

Bell  Centre , 

Gainesville 

Pitman , 

RedWing 

Beauregard , 

Worthington 

Wells 

Marystown , 

Beebe 

New  Hampton... 

Wendell 

Fairview 

Ackerland 

Spring  Valley 

Fort  Scott 

Union  Lake 

Lee , 

Reading , 

Freedom , 

Slurgis 

Emporia- 

Irvington 

Wellington... 
Birch  Cooley 

College  Hill 

Albany.... 

Tracy 

Marion 

Mackville 

Red  field 

Albertha 

Seney 

O'Keana 

Wilson 

Glasgow 

Farmington 

Marble  Hill 

Beaver  Creek .. 

Buffalo 

Middletown 

Oxford 

Little  Wolf. 

Massillon 

Marysburg , 

Green  Bay 

Campbellsburg 

Pine  Bluff. 

Midway 

Delavan 

Greenville 


*  •  •  •  •■•«•  « 


County. 


Franklin 

Adams 

Clayton 

Wright - 

George 

Cottonwood... 

Wabasha 

Clark 

Mitchell 

Saint  Croix 

Steuben 

Izard 

Etowah 

Lyon 

Charles  City... 
Winnebago  ... 

Redwood 

Grayson 

Leavenworth 

Henrico 

Monroe 

Saline 

Clark 

Chester 

Kewaunee 

Woodbury 

Webster 

Jackson 

Bourbon 

Olmstead..  ..... 

Clayton 

Sharp 

Salem 

Crawford 

Sumpter ... 

Clay 

Goodhue- 

Copiah 

Nobles 

Faribault 

Johnson. 

White 

Chickasaw 

Cherokee 

Brown— 

Leavenworth. 

Pierce  

Bourbon 

Rice 

Carter 

Berks 

Waseca 

Saint  Joseph.. 

Lyon 

Washington- 
Renville 

do 

Middlesex 

Green 

Lyons , 

Olmstead 

Outagamie 

Spink 

Randolph 

Plymouth 

Butler 

Niagara , 

Trempealeau., 

Dakota 

Bollinger. 

Rock. 

Erie  

Middlesex , 

Chester 

Waupaca. 

Stark 

Le  Sueur. 

Brown 

Washington.... 

Jefferson- , 

Woodford 

Fairbault 

Clay 


State  or  Territory. 


Maine. 

Wisconsin. 

Iowa. 

Minnesota. 

Virginia. 

Minnesota. 

Do. 
Indiana. 
Iowa. 

Wisconsin. 
New  York. 
Arkansas. 
Alabama. 
Minnesota. 
Virginia. 
Wisconsin. 
Minnesota. 
Texas. 
Kansas. 
Virginia. 
Wisconsin. 
Missouri. 
Wisconsin. 
Pennsylva 
Wisconsin. 
Iowa. 
Missouri. 
Kansas. 
Kentucky. 
Minnesota. 
Iowa. 
Arkansas. 
New  Jersey. 
Wisconsin. 
Alabama. 
Arkansas. 
Minnesota. 
Mississippi. 
Mlunesota. 

Do. 
Texas. 
Arkansas. 
Iowa. 

Do. 


Do. 
Wisconsin. 


Minnesota. 
Missouri. 
Pennsylvania. 
Minnesota. 
Michigan. 
Kansas. 
Illinois. 
Minnesota. 
Do. 


Wtsconsion. 
Minnesota. 

Do. 
Wisconsin. 
Dakota. 
Arkansas. 
Iowa. 
Ohio. 

New  York. 
Wisconsin. 
Minnesota. 
Missouri. 
Minnesota. 
New  York. 
Connecticut. 
Pennsylvania. 
Wisconsin. 
Ohio. 

Minnesota. 
Wisconsin. 
Indiana. 


Kentucky. 
Minnesota. 
Iowa. 
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List  of  tornado  reporters,  June  30,  1885 — Continued. 


Name. 


Prof.  P.  K.  Pattison  ... 

C.N.Sawyer 

E.C.Hildreth 

John  C.Whiteside.... 

Edwin  H.  Cox 

Rev.  F.  M.  Eckstein.. . 

Robert  Lynn 

/  Charles  G.  Boernor.... 

G.F.  Hunter 

Walters.  Booth 

Mrs.  B.W.Randall.... 

C.M.Widman 

T.M.  Barton 

C.  Shaler  Smith 

George  Durkec 

K.  M.  Hutchinson 

J.  X.  Prouty 

William  Prescott 

A.I.Drake 

John  De  Boos 

C.H.  Honey 

Charles  J.  Ellis 

I".  M.  Green 

K.  Whitcomb 

Albert  Campbell 

James  Reed 

C.  Stiffens 

A.Gould 

John  O'Bryan 

N.M.Cook 


Postroffloe. 


I).  H.  Morgan , 

II.  W.  Ncff. 

James  H.Haight 

L.  P.  Miller  

Georjrc  Fairfield 

W.  !*  Pruther 

A.  D.  Bundy 

I*.  Frederick 

J.  C.  Risk 

John  H.Brown 

Jicnrv  Sehildt 

K.  F.  L»  wis 

Kmmu  M.Smith 

J.  C.Fales 

J.  M.  Elder 

'"liarles  A.  Kendall 

John  Begun 

Alexander  Hawkin 

Thomas  J.  Felzer 

G.  II.  Yapp 

Andrew  W.  Pederson  . 

(\  H.  Benton 

John  Collet 

J.  Shaw 

Joseph  Boyd 

E.  A.  Hickman 

C  P.  Parsoni 

J.  F.  Martin 

G.  A.  Goff.jr 

George  S.  Barnes 

Erasmus  Haworth 

Nathaniel  Shute 

E.  Tracy  Brown  

F.  H.  Kins 

A.M.  Carter 

H.M.Wustou 

P.E  Orear 

E.Hildebrnnd 

Mrs.P.n.Mell 

Oscar  J.  Lawrence 

E.  A.  Gore 

Peter  Wodzynski 

George  R.  Gather 

C.  G.  Edwards 

William  J.  Waggoner. 

E.  S.  Mitchell 

R.  9.  Morse 

George  Davy 

A.  F.  Berry 

S.N.  Kingsley 

Mrs.  J.  Campbell 

John  T.  Bedally 


Westfield 

Pattersonville 

Wheeling 

Loutre  Island 

Pekin 

Conception 

Acton 

Vevay 

Ha  warden 

Minneapolis 

Sharon 

Grand  Coteau 

Butler 

Saint  Louis 

De  Forest 

Oshkosh 

Humboldt 

Bear  Valley 

Cascade 

Bigelow 

Kensington 

Marinette 

Whiting 

Friend 

Adrian 

Aval  on 

Fraser 

Spring  Lake 

Garfield 

729  Eleventh  avenue, 
N.  Minneapolis. 

Albany 

Nevada. 

Lowvillc 

High  Hill 

Bridgeport 

North  Vernon 

Saint  Ansgar 

Cross  Plain3 

Canton  

Fair  Water 

Mazo  Manic 

Lewiston 

Mendota 

Danville 

Concord 

Barry 

Elm  wood 

West  Newton :.... 

Enterprise 

Waucousta 

Comfrey 

Dodge  Centre 

Indianapolis 

Chester 

Oskaloosa 

Independence. 

SpauMing , 

Effingham 

Elmira 

Handy 

Oskaloosa 

Exeter 

Hanover 

River  Falls 

Johnstown 

Greenwood 

Orearville 

Philadelphia 

Auburn 

Arlington 

Marshall 

Stoddard 

Ashvillc 

Spring  Valley 

Viola 

Tigerton 

Beetown 

Ottawa 

Springville 

T/oganville 

Sibley 

Trim  Belle 


County. 


Chautauqua.. 

Sioux 

Ohio 

Montgomery. 

Niagara  

Nodaway 

Pembina... 

Switzerland.., 

Sioux 

Hennepin 

Lo  Sueur 

Saint  Landry. 

Pendleton , 

Saint  Louis...., 

Dane.. , 

Winnebago..., 

Humboldt 

Wabasha 

Goodhue , 

Nobles 

Walsh 

Marinette 

Jackson 

Saline , 

Nobles 

Livingston...., 

Macomb 

Kingsbury .... 

Jackson , 

Hennepin 


Green , 

Mercer , 

Columbia 

Montgomery., 

Crawford 

Jennings 

Mitchell 

Dane 

Lewis 

Fond  du  Lac 

Dane 

Columbia 

Dane 

Boylcs 

Hancock* 

Pike 

Peoria 

Nicollet 

Winona 

Fond  du  Lao ., 

Brown 

Dodge 

Marion 

Olmstead 

Mahaska 

Jackson  

Hamlin 

Atchison , 

Chemung 

Rock 

Mahaska.. 

Rockingham. 

Rock 

Pierce 

Rock.. 

Clark 

Saline 

Philadelphia- 
Lee 

Tarrant 

Lyon  

Vernon 

Saint  Clair 

Fillmore 

Richland 

Shawano 

Grant 

Waukesha . 

Lawrence 

Sauk 

Osceola. 


State  or  Territory. 


Pierce Wisconsin, 


New  York. 

Iowa 

West' Virginia. 

Missouri. 

New  Xork. 

Missouri. 

Dakota. 

Indiana. 

Iowa. 

Minnesota. 

Do. 
Louisiana. 
Kentucky. 
Missouri. 
Wisconsin. 

Do. 
Iowa. 
Minnesota. 

Do. 

Do. 
Dakota. 
Wisconsin. 
Kansas. 
Nebraska. 
Minnesota. 
Missouri. 
Michigan. 
Dakota. 
Wisconsin. 
Minnesota. 

Wisconsin. 

Kentucky. 

Wisconsin. 

Missouri. 

Wisconsin. 

Indiana. 

Iowa. 

Wisconsin. 

Missouri. 

Wisconsin. 

Do. 

Do. 

Do. 
Kentucky. 
Iowa. 
Illinois. 

Do. 
Minnesota. 

Do. 
Wisconsin. 
Minnesota. 

Do. 
Indiana. 
Minnesota. 
Iowa. 
Missouri. 
Dakota. 
Kansas. 
New  York. 
Minnesota. 
Iowa. 

New  Hampshire. 
Wisconsin. 

Do. 

Do. 

Do. 
Missouri. 
Pennsylvania. 
Alabama. 
Texas. 
Minnesota. 
Wisconsin. 
Alabama. 
Minnesota. 
Wisconsin. 

Do. 

Do. 

Do. 
Indiana. 
Wisconsin. 
Iowa. 
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Name. 


G.  B.  Brackets 

H.  P.  Hanson 

J.  H.  J.  Williams 

E.  F.  Test 

Spencer  Haines..  MaMW 

James  B.  Wallace 

J.  Reimers 

Abraham  Vines 

J.  B.  Porter 

W.  B.  Strong. 

Daniel  James. 

E.  M.  Shepard 

Robert  Severs 

EUwood  Cooper  

Edward  Newhouse... 

C.  Bonnin~ 

L.  Stowe 

J.T.Davenport 

Thomas  L.  Wakeley. 

J..T.B.  McElrath 

E.  R.  Memminger 


Colin  Macrar 

J.S.Stewart 

R.  L.  Rhodes . 

Henry  D.  Capers 

W.  M.  Chapel 

George  H.  Larison. 

K.  C.  Pope 

George  L.  De  Hines , 

E.  Parsons , 

T.  G.  Patrick 

H.F.Walker 

John  T.  Hardie 

Levi  Clippinger. 

Albert  Rawlins 

A.  I.  Laing 

J.  II.  Brownlee 

John  Minor ..,, 

John  C  Glover .. 

W.  F.  Brewer 

Mary  R.  Duscnberg 

G.  P.  Harley 

W.  H.  Hatfield 

D.  L.  Cheatham 

•race  G.  Cochran 

J.  M.  Bivins 

W.J  Goss 

E.  McRne 

James  E.  Crossland. 

V.  R.Clark 

I..  Holt 

N.  A.  Whitmore 

J.  K.  Milncr 

Jnmcs  Smith 

D.  A.  Jordan 

William  T.  Hamilton..... 

E.  Rumble 

Bampson  Pope 

W.  C.  Rose 

John  H.Frick 

J.M.Pugh 

O.S.  Jones 

Thomas  W.  Halloway 

James  A.Dunlap.. 

Mrs.  H.  N.  Sutton 

M.  H.  Allen 

J.  H.  Hendly 

H.H.Guernsey 

1).  F.  Waite 

E.  A.  8.  Mixon 

James  H.  Paw 

L.  H.  Boyken 

T.J.  Gray 

Dr.  William  W.Twitty. 

Professor  J.  E.  Daviea 

J.N.  Garrison 

W.W.Crosby 

John  W.  Luts 

R.  A.Goher ... 

IMMrby 

('.  l.'jrhlfoot 

W.J.  Y.Thurston 


Postroffioe. 


■  ••*•*•••••• 


Denmark 

Haywood 

Doran'a  Gave 

Omaha 

Ranoooas. 

Mount  Pleasant- 
Calumet  Harbor.. 
Vine's  8prings..... 

Silver  Creek. 

Northfleld. 

Yarnallton. 

Springfield. 

Washington  Harbor. 
Santa  Barbara.. 

Edwards. 

Bondnel 

Sun  Prairie 

Whitesburg 

Germania , 

17  Broad  st.,Charl 

ton. 
Camden .... 

Hephsibah. 

AdalrsviUe..... 

Kingston 

Lambertvllle 

BatUeborough. 

Hope  Station „ 

Dallas . 

wnite  Oak ................ 

Jackson  Station. 

67  Carondalet  street.. 

Centralia 

Eastland. 

Dale 

Plainsville 

Sun  Hill „ 

Batesburg  ...MMM 

Dulnth. 

Concord ^... 

Allendale 

Hollywood. 

Davidsborough ... 

Anderson 

Albemarle 

Harmony  Grove. 
Wadesborough. ... 

Aiken . 

BlountsviUe 

Siluria. 

Canton 

Columbiana 

Lexington 

Jackson 

Talking  Rook , 

Gogginsville , 

Newberry , 

Timmonsville..... , 

Warrenton. , 

Morrisville. ......... 

Manly , 

Pomaria. ., 

Cedar  Hill 

Big  Creek 

Beverly 

Anson  ville , 

Altamont 

Byron .., 

Barnwell ., 

Smithfield 

Brooks' Station..., 
Choctaw  Agency.. 

Camilla 

Madison 

GUlsville 

CrosbyvJlle 

Cave  Springs , 

Dougherty 

Linton , 

Pelliam 

Clayton , 


Lee. 

Freeborn. 

Jackson 

Douglas 

Burlington 

Westmoreland... 
Fond  du  Lac..... 

Ripley.. 

Floyd 

Rice . 

Fayette. 

Green 

Door. 

Santa  Barbara... 

Sheboygan. 

Shawano 

Dane 

Carroll .. .. 

Calhoun , 

Cherokee. 

Charleston........ 


State  or  Territory. 


>  «••••••«•••• 


•  •  •••  «M  »••  ■ 


Kershaw. 

Newton 

Richmond 

Barton 

Green  Lake .. 

Hunterton 

Edgecombe ... 
Lexington..... 

Gaston 

Fairfield 

Aiken 

New  Orleans. 

Nemaha 

Eastland ~ 

Cottonwood... 

Gordon.... 

Washington..., 
Lexington...... 

Gwinnett........ 

Cabarrus , 

Barnwell........ 

Richland. 

Washington... 

Anderson 

Htanley 

Jackson 

Anson 

Aiken 

Jones.. 

Shelby 

Cherokee. 

Shelby 

Davidson 

Northampton . 

Piokens 

Monroe 

Newberry 

Darlington ..... 

Warren 

Wake 

Moore 

Newberry ...... 

Anson 

^  urBjr  hi  ••••••«•  ••••«•»**•*• 

Anson 

Deuel 

Houston.. 

Barnwell. 

Johnston 

Fayette 

Oktibbeha. 

Mitchell .. 

Dane 

Banks j 

Chester ' 

Bullitt 

Dawson ■ 

Hancock ! 

MiWhtJl 

Johnston 


•••  •■••••  ••• 


Iowa. 

Minnesota. 

Alabama. 

Nebraska. 

New  Jersey. 

Pennsylvania. 

Wisconsin. 

Indiana. 

Georgia. 

Minnesota. 

Kentucky. 

Missouri. 

Wisconsin. 

California. 

Wisconsin. 

Do. 

Do. 
Georgia. 
Alabama. 

Do. 
South  Garolinav. 

Do. 
Georgia. 

Do. 

Do. 
Wisconsin. 
New  Jersey. 
If  orth  Carolina. 
South  Carolina. 
North  Carolina. 
South  Carolina. 

Do. 
Louisiana. 


Texas. 

Minnesota. 

Georgia. 

Do. 
South  Carolina. 
Georgia. 
North  Carolina. 
South  Carolina. 
Georgia. 

Do. 
South  Carolina. 
North  Carolina. 
Georgia. 
North  Carolina. 
South  Carolina. 
Georgia. 
Alabama. 
Georgia. 
Alabama. 
North  Carolina. 

Po  . 
Georgia. 

Do. 
South  Carolina. 

Do. 
Missouri. 
North  Carolina. 

Do. 
South  Carolina. 
North  Carolina. 
Georgia. 
North  Carolina. 

Do. 
Dakota. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
Mississippi. 
Georgia. 
Wisconsin. 
Georgia- 
Sou  th  Carolina. 
Kentucky. 
Georgia. 

I*>. 

Do. 
North  Carolina. 
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List  of  tornado  reporters,  June  30,  1885— Continued. 


Name. 


A.  M.  McMullen.. 

Richard  L.Rowe 

J.  A.  Parham 

R.  B.  McArver 

William  M.Jones 

J .  C.  Goodman 

J.  S.  Stewart,  jr 

Jackson  Counts 

B.  F.  Benton 

C.C.  Chandler 

Alexander  A,  Beard 

W.C.Baskins 

C.  Martin .. 

A.  S.  Marsh , 

Charles  De  St.  Roseana., 

James  McFarlane 

J.  M.  Headjr , 

W.  B.  Spencer 

8.  Pierson  

F.J.Blackwell 

W.  Nelson 

John  Goodrich 

W.F.Watson 

R.  C.  Alexander 

R.  M.  Raymond 

J.M.Campbell 

Henry  S.  Glover 

W.B.Smith 

Marvel  Rilchie 

M.F.Huntley 

J.T.Rose 

S.Buckley 

Arthur  Harvin .. 

C.W.Stanton 

R.J.Harper 

W.  H.S.Harris 

G.H.Hannah 

James  C.  Klugh 

J.  W.  Majors 

J.  J.Talley 

Ansel  Strickland 

Thad  C.  Sturgis 

(Thas.  Nickerson 

John  W.  Caldwell. 

J.  A.  Keller 

C  E.Bessey 

Edward  B.  Smith....:...  . 

I.  Varenberg 

H.  Good 

J.  M.  Dorsey 

R.  W.Boyd 

Thos.  B.  Dedrer 

Edgar  L.  Lark  in 

James  O.  Ladd 

B.C.Smith 

I.  A.  Ledbetter 

W.  F.  Brookshine 

E.W.  Griffith 

L.M.Burkett 

T.W.Methvin 

P.  D.  Huff 

J.R.Culp 

William  Gesner 

William  Bradley 

C.  E.  Greene 

J.  J.  Bunch 

D.C.  Hodo 

W.H.Jones 

Charles  S.  Prosser 

P.  P.  Maxwell 

John  M.  Yean .. 

George  H.Carter 

Charles  D.  Chappell 

W.T.Holland 

H.D.  Ingcrsoll 

C.B.LaHatte 

R.  P.  Collins 

W.S.Sanford 

Jer.S.  Bray 

D  H.Hepler 

W.P.Coker 

J.  B.  Wright 

Jacob  W.  Wborton 


Post-ofllce. 


Landsford..... 
Rock  Valley. 

Lockville 

Coosa 

Cary 

Goodman ..... 
Cave  Spring. 

Peak 

Raymond 

Bascobel 

Wilson  ville ., 
Coats  Bend... 
Martin's  Cross  Roads 

Harrisburg , 

Augusta , 

Towanda , 

Linwood 

Murfreesborough. 

Enfield 

Lavonia 

Smith's  Turn  Out 

Enfleld 

Watson  ville , 

Homer 

Hailes  Gold  Mine 

Oak  Grove 

Monticello 

Tumbling  Shoals 

Copal  Grove 

Lane's  Creek 

Indian  Trail 

New  Providence.. 

Oakland 

Elk  City 

Sandy  Ridge 

Jonesville 

South  Bosque  .... 

Abbeville 

Majors 

Lovelace 

Cummings 

Columbus 

Big  Creek 

Clarksville 

Tunnel  Hill 

Ames 

Sm  itbsborough 

Paint  Rock 

Marietta 

Massey  Creek 

Darlington 

Little  Warrior- 

New  Windsor 

Cheraw 

Cold  Water 

Edinborough  

Powelton 

Ozark 

Pine  Ridge 

Senoia 

Saint  Albans 

Rossville 

Birmingham 

Mapleton 

Long  Cane 

Poverty  Hill 

Carroll  ton 

Riiurwood 

Ithaca 

Davidson  College 

Neillsville 

Carter's  Mills 

Jenkinsville ... 

Marion  Station  .... 

Dahlonega 

Gainesville 

Hanrahan 

Livingston 

Foust's  Mills 

Hanners  ville 

Cedar  Grove 

High  Tower 

Forney 


County. 


•»•••    ••■ 


Chester. 

Sioux 

Chatham.. 

Floyd  

Wake 

Anson 

Floyd 

Lexington 

Union 

Jackson 

Spencer 

Etowah 

Calhoun 

Saline 

Richmond 

Bradford 

Pike 

Hertford 

Halifax 

Franklin. 

York 

Halifax 

Rowan 

Banks 

Lancaster 

Union 

Jasper... 

Laurens 

Stanley 

Union 

do , 

Montgomery. 

Clarendon 

Montgomery. 

Henry , 

Union 

McLennan.... 

Abbeville 

Anderson 

Troup 

Forsyth 

Muscogee 

Edgefield 


Montgomery.... 

Hardin 

Storey 

Jasper 

Jackson 

Greenville - 

White 

Darlington 

Blount 

Mercer .. 

Chesterfield , 

Elbert 

Montgomery.... 

Richmond 

Dale 

Twiggs 

Coweta 

Greenville 

Chester 

Jefferson 

Abbeville 

Troup » 

Edgefield 

Pickens 

Halifax 

Tompkins 

Mecklenburgh. 

Clark 

Moore 

Fairfield 

Lauderdale 

Lumpkin 

Hall 

Pitt ;. 

Floyd 

Randolph 

Davidson 

Laurens 

Forsyth 

Cherokee 


State  or  Territory. 


South  Carolina. 

Iowa. 

North  Carolina. 

Georgia. 

North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
Kentucky. 
Alabama. 

Do. 
Illinois. 
Georgia. 
Pennsylvania. 
Alabama. 
North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
South  Carolina. 
North  Carolina. 

Do. 

Do. 
Tennessee. 
South  Carolina. 
Kansas. 
Georgia. 
South  Carolina. 
Texas. 
South  Carolina, 

Do. 
Georgia. 

Do. 

Do. 
South  Carolina. 
Tennessee. 
Kentucky. 
Iowa. 
Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
South  Carolina. 
Alabama. 
Illinois. 

South  Carolina. 
Georgia. 
North  Carolina. 

Do. 
Alabama. 
Georgia. 

Do. 
South  Carolina. 

Do. 
Alabama. 
South  Carolina. 
Georgia. 
South  Carolina. 
Alabama. 
North  Carolina. 
New  York. 
North  Carolina. 
Wisconsin. 
North  Carolina. 
South  Carolina. 
Mississippi. 
Georgia. 

Do. 
North  Carolina. 
Georgia. 
North  Carolina. 

Do. 
South  Carolina, 
Georgia. 
Alabama, 
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Names. 


Josiah  E.  Pridgen. 

John  B.  Boyd 

George  B.  Tillton.. 

Irvin  F.  Smith 

J.  A.  Salter 

W.A.Ellington 

James  L.  Strain..... 
E.  E.  Barnard M 


T.J.Lake 

A.  J.  Phinney 

F.J.  Hay 

W.  T.  McGlothlin 

0.  P.  Lloyd 

J.  8.  Wright 

J.  M.  Dill. 

W.  T.Henderson 

Samuel  D.  McGill 

W.  M.  Dalton 

John  N.  Miller 

William  A.  Love 

J.  F.  Smith 

W.  J.  Taylor 

J.  W.  Rosamond 

C.  D.  Williamson 

George  D.  Norris. 

Henry  D.  Bennett 

1.  E.  Goodgion 

B.  F.  Grady 

A.  P.  Murray 

I.  D.  Love 

H.  Benedict 

Frank  Burns 

John  S.  Walser 

C.  L.  Williams,  jr , 

J.  W.  Each 

I.  R.  Littlejohn 

Silas  O.  Turnbo 

J.  W.  Sessoms - 

I.  L.  Guthridge 

C.  G.  Wilson 

James  A.  Garvin 

James  H.  Bishop 

W.  A.  Montgomery 

J.  W.  Gore 

John  McColn 

W.B.King 

G.J.  N.  Wilson 

J.A.Roberts 

C.  II.  Egolf 

K.T.Daniell 

Seaborn  Kitchens 

J.  M.  Henderson 

J.S.  Renninger 

Charles  Ambrose,  jr 

W.C.Barkin 

J.E.Willet 

Charles  A.  Beam 

G.  B.Telford 

William  P.  Hoy 

William  Riley 

B.  F.  Grigg 

A.J.McCall 

Charles  Moore 

A.Sharpless. 

J.  N.  Smith 

C.  M.  Hunt 

L.M.Werts 

W.H.Pratt,  secretary  Acad- 
emy of  Natural  Science. 

F.  E.  Jerome , 

John  Covert ,. 

John  R.  Shaffer 

F.  E.  Charlesworth 

A.  T.  Fuller 

M.  W.  Coulter 

T.  F.  Warner 

A.  B.  Bray  don 

Frank  P.  Hall 

S.  A.  Day 

Geo.  Ware :..... 

Miss  E.  Foster 

Martin  Clark 


Post-office. 


Key , 

Sonora , 

Aurora 

Lansing 

Crawford 

Beaumont 

Etta  Jane 

Vanderbilt    Univer- 
sity. 

Athens. 

Muncie , 

Liberty  Hill 

Richland  Station , 

Winfred 

Duncans 

Clay  Hill 

Coronaca 

Camp  Ridge 

Dido 

Glenn  Springs 

Crawford , 

Cedar  Grove 

Cloverdale , 

Brushy  Creek , 

Big  Oak 

New  Market 

Guntersville , 

Goodgion's  Factory. 

Albertsons 

Albany 

Oktibbeha 

Springport 

Blountsville 

Riches 

Nacoochee  

Holland's  Store 

Asbury 

Protcm 

Bethlehem 

Mingo 

Milledgevillc 

Newton 

Beulavllle 

Cross  Plains , 

Chapel  Hill 

Strafford , 

Black -Jack , 

Jefferson , 

Campbell , 

Etna 

Cross  Plains 

Gibson 

Stout  

Minnesota 

Millersport 

Coats  Bend 

Macon 

Beamville 

Grove  Level 

Millville 

Ohio 

Lincolnton , 

Bath 

Pottstown 

Westchester 

Mount  Summit 

Gamble's  Store 

Clouds  Creek 

Davenport 


County. 


Cherokee , 
Gordon.... 

Kane 

Ingham ... 
Lowndes.. 
Chatham.. 

Union 

Nashville. 


State  or  Territory* 


Russell , 

Oregon 

Fairfield 

Lcdyard 

Hogansvillc. 

Columbus 

Platte  City... 

Monroe , 

Edina 

Owiwatomie. 
Washington. 

Newton  

Sutton 


Limestone 

Delaware 

Kershaw 

Sumner 

Jasper 

Spartanburgh 

Lincoln — 

Abbeville , 

Williamsburgh. .. 

Choctaw 

SpartAnburgh 

Lowndes 

Walker 

Dade 

Anderson 

Moore 

Madison 

Marshall... .'. 

Laurens 

Duplin 

Delaware 

Oktibbeha 

Henry 

Blount , 

Sauk 

White 

Anderson /. 

Union 

Tunev 

Hertford 

Champaign 

Baldwin 

Catawba 

Duplin 

Calhoun 

Orange 

Greene 

Robert  sou 

Jackson 

Knox 

Licking 

Calhoun 

Glascock 

Union 

Lyon 

Fairfield 

Etowah 

Bibb 

Allegheny 

Banks 

Spartan  burgh 

Anderson  

Lincoln 

Steuben 

Montgomery 

Chester 

Henry 

Rutherford 

Edgefield*. 

Soptt 


Alabama. 
Georgia. 
Illinois. 
Michigan. 
Mississippi. 
North  Carolina. 
South  Carolina. 
Tennessee. 

Alabama. 
Indiana. 
South  Carolina. 
Tennessee. 
Georgia. 
South  Carolina. 
Georgia. 
South  Carolina. 

Do. 
Mississippi. 
South  Carolina. 
Mississippi. 
Georgia. 

Do. 
South  Carolina. 
North  Carolina. 
Alabama. 

Do. 
South  Carolina. 
North  Carolina. 
Indiana. 
Mississippi. 
Indiana. 
Alabama. 
Wisconsin. 
Georgia. 
South  Carolina. 

Do. 
Missouri. 
North  Carolina. 
Ohio. 
Georgia. 
North  Carolina. 

Do. 
Alabama. 
North  Carolina. 
Missouri. 
Tennessee. 
Georgia. 

Tennessee. 

Ohio. 

Alabama. 

Georgia. 

North  Carolina 

Minnesota. 

Ohio. 

Alabama 

Georgia. 

Pennsylvania. 

Georgia. 

South  Carolina 

Do. 
North  Carol  iua. 

Do: 
Pennsylvania. 

Do. 
Indiana. 
North  Carolina 
South  Carolina 
Iowa. 


Russell ;  Kansas. 

Clark i  Indiana. 

Jefferson •  Iowa 

Outagamie !  Wisconsin. 

Troup '  Georgia 

Cherokee Kansas. 

Platte Missouri. 

Monroe Michigan. 

Knox Missouri. 

Miami Kansas. 

Wilkes Georgia. 

Suss*** New  Jersey. 

Clay Nebraska. 
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Name. 


A.  8.  Corny 

A.  M.  Gibson M. 

A.  D.  Cadwallader. 

W.  B.  Jones 

D.  W.  Brainard 

J.  W.  Groesbeck .... 
Alfred  S.  Franklin. 

James  Seaborn 

D.  C.  Neff. 

T.  B.  Headford 

W.  M.Owen 

T.J.  Painter 

W.  S.  Rucke) 

I.  A.  Ward 

W.  C.  Stovall 

L.  M.  Putnam 

A.  B.  Woodrnff. 

James  3.  Robinson. 
A.  P.  Trautwein...  . 


W.  A.  Battaile 

J.  W.  Knight 

J.  R.Spencer 

Prof.  C.  P.  Conrad.. 

S.  E.  Hooker 

Dr.  S.  B.  Bowles .... 

Robert  Woody 

Dr.  R.C.  Kedgie  ... 

H.  II.  Clayton 

J.  F.  Hopkins 

B.  H.  Sellmeyer 

J.R.Woodfill 

J.  W.  Ingles 

Dr.  James  Davis 

W.R.  Lesser 

Samuel  R. Weed.... 

E.  D.  Springer. 

W.T.Boyse 

H.Eastland 

Lee  S.Cobb 

A.  E.  McGoffln 

B.B.Barry 

A.W.Wilmarth 

E.  9.  Griffin... 

II.  D.  Olds 

Stephen  Chapman. 

John  L.Tunnell 

Rev.  Ira  R.  Hicks. ... 


C.J.Bayer 

J.  M.  Martin 

Dr.  Frank  Prince 

William  Dunlap 

W.  C.  Mathews 

G.  W.  Clements 

S.A.Harris 

William  A.McCresIess. 

Benjamin  F.  Dorsey 

Benjamin  P.  Berry 

R.  A.  Rouse , 

D.  A.  Montgomery 

J.  H.  Spote 

F.  H.  Dover 

William  W.  Kinezey.... 

J.  J.  A.  Sharp 

H.C.Moore 

H.T.Bernes 

W.K.Sharp 

W.E.  Manning 

George  Wilcox 

G.E.Weber 

R.T.Rush 

H.  D.  Mason 

E.C.Smith 

Augustus  H.Erwin 

JohnG.Finley 

W.J.Bell 

J.B.Jones 

W.  A.  Spencer 

John  II.  Dent 

S.  A.  Gregg,  jr 

John  F.  BNhop 

George  A.Vance 


Post-office. 


Trenton 

Chepultepec 

Lincoln 

Herndon M 

Grinnell 

Harvard 

Covington 

Fair  Play 

Day 

Essezville 

Crotbersville 

Connesauga 

DeWitt 

Troy 

Rock  Mart 

Swain 

Woodruffs 

Willington 

Office  of  Continental 

Works. 

Mobile 

Racine 

Arilla 

Fayetteville 

Georgetown 

Greenfield- 

Crayton 

Agricultural  College.. 

Murfreesbo  rough 

Mabelvale 

Knobel 

Verona 

Pleasant  Hill 

Kellogg 

Tama  City 

Wabaunsee 

South  Creek 

Long  Branch 

Forest 

Onondaga 

Lyons 

Pollocksville 

Embarrass 

Rices 

Cedar  Rapids 

Bloomfield 

Ozark 

Pinkelville.West 

Saint  Louis 

Cedar  Rapids 

Corinth 

Jonesborough 

WolfCreek 

Tennille 

De  Armanville 

Dawson's  Cross  R'ds., 

Albertville 

Jasper 

Brownsville 

Scranton 

Pleasant  Ridge 

Stokes  Bridge 

Whitaker 

Diamond 

Walesoo 

Macon _ 

Worthville 

Townville 

Spring  Hope 

Carbonton 

Opelika 

Harrisville 

William's  Mills 

Toad  Vine , 

Grace 

Bruncr , 

Gaffney  City 

Herndon 

Peoples , 

Cave  Spring 

Mar*  Bluff 

Woodville 

Mound  Valley 


County. 


Gibson 

Blount 

Logan 

Burke  

Poweshiek.... 

McHenry 

Newton 

Oconee , 

Clark 

Bay 

Jackson 

Murray 

Carroll 

Lincoln 

Polk 

Spartanburg. 

do 

Abbeville 

Greenpoint.... 


Mobile 

Racine 

Jasper 

Washington. . 

Ottawa 

Dade 

Fannin 

Lansing 

Rutherford.... 

Pulaski 

Clay 

Lawrence 

Saline 

Wabasha 

Tama. 

Wabaunsee . 

Beaufort 

Saline 

Scott 

Ingham 

Rice 

Jones 

Waupaca 

Pickens 

Linn 

Stoddard 

Christian 

Saint  Louis... 


Linn 

Alcorn 

Jefferson 

Saint  Clair 

Washington M 

Calhoun 

Halifax 

Marshall 

Pickens 

Blount 

Williamsburgh 

Green 

Darlington 

York - 

Gilmer 

Cherokee 

Bibb 

Butts 

Anderson 

Nash 

Moore 

Lee 

Montgomery 

Chatham 

Jefferson 

Lumpkin 

Calhoun 

Spartanburgh 

Burke 

Laurel 

Floyd 

Marion : 

Jackson  

Labette 


State  or  Territory. 


Tennessee. 

Alabama. 

Illinois. 

Georgia. 

Iowa. 

Illinois. 

Georgia. 

South  Carolina. 

Wisconsin. 

Michigan. 

Indiana. 

Georgia. 

Missouri. 

Do. 
Georgia. 
South  Carolina. 

Do. 

Do. 
New  York. 

Alabama. 

Wisconsin. 

Missouri. 

Arkansas. 

Kansas. 

Missouri. 

Georgia. 

Michigan. 

Tennessee. 

Arkansas. 

Do. 
Missouri. 
Nebraska. 
Minnesota. 
Iowa. 
Kansas. 

North  Carolina. 
Illinois. 
Mississippi. 
Michigan. 
Kansas. 
North  Carolina. 
Wisconsin. 
South  Carolina. 
Iowa. 
Missouri. 

Do. 

Do. 

Iowa. 

Mississippi. 

Alabama. 

Do. 
Georgia. 
Alabama. 
North  Carolina. 
Alabama. 
Georgia. 
Alabama. 
South  Carolina. 
Alabama. 
South  Carolina. 

Do. 
Georgia. 

Do. 

Do. 

Do. 
South  Carolina. 
North  Carolina. 

Do. 
Alabama. 
North  Carolina. 

Do. 
Alabama. 
Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
Kentucky. 
Georgia. 
South  Carolina. 
Alabama. 
Kansas. 


584 


REPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 


List  of  tornado  reporters,  June  30,  1885 — Continued. 


Name. 


Sylvester  Flagler 

J.B.Britton 

H.O.Reed 

J.  M.  Robertson 

S.E.Freeland 

B.H.McEckron 

Paul  Quattlebaum 

H.  C.  Russell 

Col.  George  H.  Faribault 

George  E.  Lodsham 

A.E.Sturgis 

W.  A.  MeLane 

B.Niblack  

8.E.  McMillan 

L.C.  Coulson 

J.  8.  Jossey 

J.  H.  Stephenson 

G.V.Young. 

Isaac  T.  Wilson 

Dr.G.G.Whiteomb 

G.A.Tike 

James  G.  Van  Frank 

W.  A.  Hunter 

J.P.G.  Campbell 

I.  F.  Caveness 

L.S.  Fuller 

Dr.  John  M.  Surface 

J.Frank  Folger 

T.  A.Bereman 

J.  Shunter.. 

S.  O.  Middleton 

T.  J.Cowden , 

H.  Edmund  Ravenel 

John  Inman , 

K.  Robertson 

Ignatius  F.  Reese 

William  Bell 

Dr.  D.  W.  Dunn 

Robert  L.Steele 

Dr.  E.  T.  McS  wain 

B.  Bo  wers 

W.  August  Fonda. 

Jos.  Cohen , 

Thomas  Dalton 

W.F.Houseal 

Z.  D.  Smith , 

Amasa  Cobb , 

William  Curry 

A.  C.  Mcintosh. 

H.  L.  Seib. 

John  T.  Camp 

D.  R.  Elkin 

M.  H.  Ganong. 

George  W.  Johnson , 

Jos.  Haberthier.. 

J.  O.  Perry , 

N.  8.  Whitney 

Robert  A.  Wood. 

Hunter  &  Robinson 

W.  F.  Manuel 

A.  Cookendarfer , 

Dr.  A.  M.  Bourland. , 

0.  W.  Stanton 

Dr.  I.  Humphrey 

Prof.  J.  H.  Cook. 

F.  W.  Doe- 

Dr.  J.  W.  Jacobs 

D.  D.  Parry 

A.  O.  McCreery.. , 

Prof.  A.  HowelL , 

G.P.Clarke 

W.F.Hill 

Dr.  8.  Laning , 

J.  P.  D.  Murphy 

Otis  Ashmore 

Dr.  R.  Hicks 

J.  B.  Dickson , 

M.  D.  Kirk 

1.  Ash 

G.  B.  Cowlcv 

I.M.PcHer 

N.  W.  Kuhn 

Henry  Little 


Post-office. 


Whitehall 

Pine  Log 

Anderson 

Laurens 

Plum  Branch 

Concordia 

Lees  vi  lie 

Eufaula 

Archer  Lodge 

Paoolet 

Thompson 

Abbeville...- 

Virgil 

Tabernacle 

Scottsborough 

Maynard 

Flat  Rock 

Waverly 

Trenton 

Ogretta. 

Damascus 

Kasson 

Hunters 

Trenton 

Buffalo  Ford 

Lisbon... 

Lake  City 

Pickens  C.H. 

Mount  Pleasant 

Farmersville 

Hallsville 

Grief- 

Keowee 

Somerset.. 

Mountain  Home... 

Oneal 

Osage 

Cbatauqua 

Rockingham 

Cross  Hill 

Bowers  vi  lie 

Carroll 

Alfonte 

Green  Mount 

Little  Mountain 

Zadoe 

Beloit  

Blue  Hill 

Taylorsville 

Hamburg 

Gillsville 

Alston 

Fort  Atkinson 

Campagne 

Bridgeport 

Troup  Factory 

Edwardsville 

Woodburn 

Belton 

Mortons  ville 

Berlin 

Van  Buren 

Elk  City .. 

Fairbury 

Columbus 

Claremont 

Mount  Hor~ 

Monmouth.. 

Wetmore 

White  Plains. 

Decatur 

Mountaintown 

Kingman 

Bear  Creek 

Harlem 

Hickville 

Locust  Grove 

Sturgis 

Alexander 

Glassvillo  

Pine  Grove 

Appleton 

Kalamazoo 


County. 


Trempealeau. . 

Bartow 

Anderson 

Laurens 

Edgefield 

Cloud 

Lexington 

Barbour 

Johnston 

Spartanburgh 

McDuffie 

Wilcox 

Jackson 

Marion 

Jackson 

Monroe 

Kershaw 

Clay 

Jones 

Cherokee 

Spartanburgh. 

Dodge 

Abbeville 

Smith 

Randolph 

Laurens 

Jackson 

Pickens 

Henry 

Union 

Duplin 

Bradley 

Oconee 

Pulaski 

Baxter 

Greenville 

Mitchell 

Cbatauqua 

Richmond 

Laurens 

Hart 

Carroll 

Madison 

Laurel 

Lexington , 

York 

Mahoning- 

Webwter 

Alexander 

Saint  Charles.. 

Hall 

Fairfield. 

Jefferson , 

Towns 

Warren 

Troup , 

Madison... 

Macoupin 

Bell 
Woodford.'.'.'.".*.*." 

Bracken 

Crawford 

Montgomery.. 

Jefferson*. 

Cherokee. 

Dodge 

Bracken ,. 

Warren 

Nemaha 

Greene 

Newton 

Gilmer...... 

Kingman 

Randolph 

Columbia 

Rutherferd 

Henry 

Saint  Joseph... 

Pulaski 

Caldwell 

Union 

Pope 

Kalamazoo , 


State  or  Territory. 


•  ••  •«•••• 


Wisconsin- 
Georgia. 
South  Carolina. 

Do, 

Do. 
Kansas. 

South  Carolina. 
Alabama. 
North  Carolina. 
South  Carolina. 
Georgia. 
Georgia. 

South  Carolina. 
Alabama. 
Georgia. 
South  Carolina. 
Mississippi. 
North  Carolii 

Do. 
South  Carolii 
Minnesota. 
South  Carolina. 
Mississippi. 
North  Carolina. 
South  Carolina. 
Missouri. 
South  Carolina. 
Iowa. 
Louisiana 
North  Carolina. 
Tennessee. 
South  Carolina. 
Kentucky. 
Arkansas. 
South  Carolina. 
Iowa. 
Kansas. 

North  Carolina. 
South  Carolina. 
Georgia. 
Iowa. 
Indiana. 
Kentucky. 
South  Carolina. 

Do. 
Ohio. 
Nebraska. 
North  Carolina. 
Missouri. 
Georgia. 
South  Carolina. 
Wisconsin. 
Georgia. 
Missouri. 
Georgia. 
Illinois. 

Do. 


Kentucky. 
Do. 


Nebraska. 


Minnesota. 
Kentucky. 
Illinois. 


Georgia. 

Mississippi. 

Georgia. 

Kansas. 

Alabama, 

Georgia. 

North  Carolina. 

Georgia. 

Michigan. 

Arkansas. 

Missouri. 

South  Carolina. 

Arkansas. 

Michigan. 


REPORT   OF  THE   CHIEF   SIGNAL  OFFICES. 


585 


IaA  of  tornado  reporter*,' June  30, 1885 — Continued* 


Name. 


T.  A.  McAlister 

P.  J.  N.Wilson 

W.  D.  Humphrey.. 

B.  A.  Strange 

J.  W.  Edwards 

N.  W.  Bonton,  M.D. 

W.  C.  Bookin 

L.  Shaucke... 

Albert  G.  Williams. 

B.  F.  O'Kelly 

M.  P.Whi* 

A.  P.  Sims, 

Wesley  Ohl 

J,  K.  Allen 

W.F.Rice 

Benjamin  Morgan.. 

Charles  L.  Davis 

N.  E.  Goldthwait -... 

Charles  Lonsdale 

8.  Gary 

S.  H.  Rouit 

James  E.  McNair 

Benjamin  Hunt 

8.  9.  Lindler 

Link  Sanders- 

Dr.H.C.Mathis 

J.  W.  Ltvington 

Rev.  C.  Foster  Williams. 
Preston  J.  Clarke 

C.  H.  Andrew 

J.  P.  Bain 

J.L.WilHon..  

Mrs.  M.  B.  McConnell , 

Dr.  P.  H.  Mayo 

F.B.Sawvcl...: 

T.B.Nees 

B.  A.  Blakely 

D.RFeaster 

J.A.Walther 

A.B.Grover. 

Joseph  M.  Graham... , 

Ellas  Casper 

John  W.Jones 

G.W.P.Carr , 

Albert  P.  Leisser 

W.  H.  D.  Brown 

John  Reynolds 

Thomas  R.  Davis 

Richard  C.Young. 

Lewis  Lowe 

S.W.  Terrell 

W.  C.  McBrayer. , 

Hon.  W.  H.  McClure 

Dr.  J.  M.  Lyle.- 

N.G.Phillips.- 

D.  A.  Collins 

Hon.  James  W.  Terrill..., 

Hon.  M.  C.  King 

Capt.  C.  H.  Messinger 

Prof.  J.A.Davis , 

T.  H.  Rankin , 

J.W.Gifford 

J.F.Smith 

Matt.  T.  Baptist* 

T.W.Florer. 

Arthur  Dransfield , 

John  F.  Cotton , 

J.  M.  Anderson , 

A.  H.  Harlan , 

Dr.  A.  C.  Halbert 

A.  H.  Peffly 

Dr.  R.  M.  Cotton 

George  B.  Bard 

Frank  Pease 

P.  C.  Bluhm 

C.C.Gossett. 

A.  B.  Etienne 

J.  B.  Herndon, 

Allen  White. 

D.B.White 

J.  H.  Roark 

M.  M.  Moulton 

A.  W.  Hawkins... 


Post-office. 


Calhoun's  Mills.... 

Jefferson- 

Jsney.. 

EUaville 

Woodstock 

Ashland 

Coat's  Bend 

Dell 

Blue  Spring 

Planter 

Whiton 

Morton 

West  Austin  town. 

Alliance 

Draper  M 

Richland , 

Warm  8prings 

Boone 

Dale  City „ 

Saratoga 

Rural  Vale 

Webb  City 

Eatonton 

Pine  Ridge 

Honey  Creek 

Taylorsville 

Seneca 

Hoffman 

Rockpile 

Fort  Lamar 

Texas  City 

Bairdstown 

Black  Mingo 

Falkland 

Canfleld 

Hartford 

Auburn 

Feasterville 

Winton 

Mitchell 

Skye 

Cobb 

Coral  Hill 

Tazewell.— 

Browns 

Reid 

Mayfleld 

Price's  Mill 

Winchester 

Pleasant  Mound... . 

Polesville 

Draketown 

Hayesville 

Franklin 

Robbinsville 

Charleston 

Webster 

Murphy 

Asheville 

Watalula 

Berry 

Dansville 

Cedar  Grove 

West  Point 

Waxahachie... 

New  Harmony 

Flaggtown , 

Cowan , 

New  Burlington... 

Cobb  Switch.. 

Arcanum , 

Tyndall 

Symco 

Silver  City 

Smithville 

Cain's  Store 

Centreville,. 

Keysburgh- 

Houston 

Snow  Creek. 

Marion 

Webster 

Huntingdon... 


County. 


Abbeville , 

Jackson 

Choctaw 

Schley 

Cherokee 

Benton 

Etowah 

Faribault 

Jackson 

Madison 

De  Kalb 

Scott 

Mahoning , 

Stark 

Jasper 

Keokuk 

Meriwether .. 

Boone 

Guthrie 

Winona 

Whitfield 

Jasper 

Putnam 

Lexington 

Henry 

Spencer 

Oconee 

Maury 

Dawson 

Madison 

Saline 

Oglethorpe 

Williamsburg 

Pitt. 

Mahoning 

Lyon 

Gwinnett 

Fairfield 

Hertford 

Robertson 

Richmond 

Shelby 

Barren 

Marion 

Dallas 

Greenville 

Hancock 

Union 

Jefferson 

Montgomery 

Wake 

Haralson- 

Clay 

Macon 

Graham 

Swayne 

Jackson 

Cherokee 

Buncombe-.. 

Franklin- 

Harrison 

Ingham 

Walker 

Clay 

Ellis 

Posey 

Montgomery. 

Delaware 

Clinton 

Lowndes 

Darke- 

Bon  Homme. 

Waupaca. 

Montgomery, 

De  Kalb 

Pulaski 

Saint  Mary's. 

Logan 

Chickasaw.... 

Iredell 

Union 

do 

Carroll '.. 


State  s>r  Territory. 


«••  ■•■•••*••• 


South  Carolina. 
Georgia. 
Alabama. 
Georgia. 

Do. 
Mississippi. 
Alabama. 
Minnesota. 
Missouri. 
Georgia. 
Alabama. 
Mississippi. 
Ohio. 

Do. 
Iowa. 

Do. 
Georgia. 
Iowa. 

Do. 
Minnesota. 
Georgia. 
Missouri. 
Georgia. 
South  Carolina. 
Indiana. 
Kentucky. 
South  Carolina. 
Tennessee. 
Georgia. 

Do. 
Illinois. 
Georgia. 
South  Carolina. 
North  Carolina. 
Ohio. 
Kansas. 
Georgia. 
South  Carolina. 
North  Carolina. 
Tennessee. 
North  Carolina. 
Alabama. 
Kentucky. 
Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
North  Carolina. 
Kansas. 
Tennessee. 
North  Carolina. 
Georgia. 
North  Carolina. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Arkansas. 
Kentucky. 
Michigan. 
Georgia. 
Mississippi. 
Texas. 
Indiana. 
North  Carolina. 
Indiana. 
Ohio. 

Mississippi. 
Ohio. 
Dakota. 
Wisconsin. 
Arkansas. 
Tennessee. 
Kentucky. 
Louisiana. 
Kentucky. 
Mississippi. 
North  Carolina. 
Louisiana. 
Dakota. 
Tennessee, 
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Name. 


John  G.  Edwards.. 

John  Merkle 

John  Blume 

Hon.  A.  B.  Greenwood. 

J.R.Plyler 

G.  O.  Hughes 

Eli  Stewart 

J.  S.  Durham, , 

W.  R.  Capehart 

W.  H.  Cook 

Miss  Jane  P.  Jones 

Dr.  L.  J.  Thomas 

D.  Bienvenn,  ir 

Robt.  J.Jewell 

John  P.Webster 

L.  A.  lavender 

Newel  Thurston 

V.  M.Howard 

Sarah  E."W.  Winslow. 

Geo.  H.  Dunn 

Dr.  W.  P.  Brooker 

Ben.  R.  Berry , 

Levi  T.  Branson 

E.  B.  Proctor 

J.  L.  Coleman 

W.C.  McMurray 

John  F.  Holden 

Mont  Robinson 

Mm.  Isaac  Sessums 

Thomas  G.Scott 

Jamea  L.  Newhouse...., 

II.  B.  Blakely 

Judge  B.  P.  Harran , 


W.  J.  Rice. 

Calvin  Hardison 

J.  K.Ncal 

George  L.  Hays 

M.  C.  Wilcox I.. 

A.  W.  Stokes 

Jas.  B.  Hunnicutt. 

W.  A.Austin 

J.  Hunsucker 

William  Miller 

R.  L.McNabb 

W.A.Morton 

D.  A.  Speer 

John  M.  Smith 

Henry  C.  Long 

IraC.  Dickerson 

W.  P.  Bradford 

W.  P.  Stearns 

Josiah  Buscton 

W.  B.  Johnson 

J.  M.  Scoft 

O.  B.  Jenks 

N.  L.  Willet 

F.  D.  Parmclee 

Daniel  Faulkner 

J.  C.  Hunter 

Dr.  V.  S.  McNider 

J.  M.  Myers 

J.  H.  Tabor 

George  W.  Turner 

B.  L.  Blackmore , 

Dr.  E.  C.  Cochran 

J.R.Widby 

James  A.  Evans 

Rev.  William  E.  Kimball. 

J.  P.  Atkins 

John  R.  Gill 

Dr.  James  P.  Owen , 

H.  F.  Shaner 

E.B.  Sankey 

J.  G.Orton 

D.  W.  Brailsford 

Mary  C.  Jameson 

W.  H.  Dunkin 

W.F.White 

C.  E.  Webster 

T.  C.  Osborn 

Stephen  Crosby , 

Daniel  Stone 

William  H.  Hanekell...!.." 


Post-office. 


Edward 

Reno , 

Marathon 

Bentonville 

Plyler's 

Burlington 

Stewart's  Mill 

Double  Shoal 

Avoca 

Saddlersville 

Jones  Creek , 

York 

Labadieville 

Elk  Creek 

Rutland 

Mantua 

Hope 

Deerfield 

Science  Hill 

Greensburgh , 

Pine  Plains 

Brooksville 

White  House 

Lumberton 

Lineburgh 

Farmer  City 

Crawfordville 

Fairtnont 

Sessumsville 

Forsyth 

Reed's  Station 

Scuffietown 

Arlington 

Liberty 

Hardison's  Mills.... 

Neal 

Marshall 

Mount  Airy 

Newnan 

Turin 

Gibraltar 

Conover 

Union 

Ooltewah 

Abilene 

Varnell's  Station.... 

Skelton 

Waverly 

Lawley 

Danburgh 

Stearnsville , 

Shaker 

Moore's  Creek........ 

Montpelier 

North  Brook 

Augusta 

Hillsdale 

Poston 

Goshen  Hill 

Jackson 

Belton 

Bankston 

Lillington 

Warsaw .... 

Tunnel  Hill 

Lenoir , 

Scottville 

Madison 

Pittsburg  Landing., 

Wilson 

Point  Peter 

Troy , 

Salem 

Binghamton , 

Panola , 

Geneva 

Hutchinson , 

Ford's  Store , 

Almond 

Cleburne 

Mcador 

Cincinnati 

Abbeville 


County. 


Franklin 

Houston.. , 

Marathon , 

Benton 

Lancaster 

Boone 

Schley 

Cleveland , 

Bertie , 

Robertson 

Anson....' 

Houston 

Assumption 

Spencer 

Harrison 

Greene 

Dickinson 

Franklin 

Randolph 

Decatur 

Lexington 

Blount 

Randolph 

Robeson 

Pickens 

De  Witt 

Taliaferro 

Vermillion 

Oktibbeha 

Monroe 

Delaware 

Laurens 

Reno 

Pickens 

Maury 

Pickett 

Saline...: 

Habersham 

Coweta. 

Coweta,..?. 

Union 

Catawba 

Green 

James 

Dickinson 

Whitfield 

Jefferson j. 

Clay 

Shelby 

Wilkes 

Pike 

Warren 

Jackson 

Clay 

Lincoln 

Richmond 

Hillsdale 

Ripley 

Union 

Northampton .... 

Hall 

Choctaw 

Harnett 

Duplin 

Whitfield 

Caldwell 

Macoupin 

Mad  toon 

Hardin 

Winona 

Searcy 

Doniphan 

Dent. 

Broome 

Clarendon 

Talbott 

Reno 

Hart 

Portage 

Johnson 

Union 


State  or  Territory. 


Ohio. 

Minnesota. 

Wisconsin. 


Abbeville. 


South  Carolina. 
Kentucky. 
Georgia. 
North  Carolina. 

Do. 
Tennessee.  . 
North  Carolina. 
Georgia. 
Louisiana. 
Kentucky. 

Do. 
Alabama. 
Kansas. 
Massachusetts, 
North  Carolina. 
Indiana. 
South  Carolina, 
Alabama. 
North  Carolina. 

Do. 
Alabama. 
Illinois. 
Georgia. 
Louisiana. 
Mississippi. 
Georgia. 
Indiana. 
South  Carolina. 
Kansas. 

South  Carolina. 
Tennessee. 

Do. 
Missouri. 
Georgia. 

Do! 
North  Carolina. 

Do. 
Alabama. 
Tennessee. 
Kansas. 
Georgia. 
Alabama. 
Mississippi. 
Alabama 
Georgia. 

Ohio. 

Kentucky. 
Mississippi. 
North  Carolina. 
Georgia. 
Michigan. 
Indiana. 
South  Carolina. 
North  Carolina. 
Georgia. 
Mississippi. 
North  Carolina. 

Do. 
Georgia. 
North  Carolina. 
Illinois. 
Nebraska. 
Tennessee. 
Tennessee. 
Arkansas. 
Kansas. 
Missouri. 
New  York. 
North  Carolina. 
Georgia. 
Kansas. 
Georgia. 
Wisconsin. 
Texas. 

South  Carolina. 
Ohio. 
Sooth  Carolina. 


fcEPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 


587 


List  of  tornado  reporters,  June  30, 1885— Continued. 


Name. 


H.  D.  Pearce 

W.  J.  Davisson 

A.  Hoffman 

II.  P.  Stringfellow 

J.  II.  Wood 

L.  D.  Walrad 

C.  Houseman 

Helen  F.  Hallo  way 

Thomas  Marrow 

H.  J.  Raysdale 

It.  S.  McMahon 

J.  H.Williams 

K.  B.Ohnstead 

Charles  P.  Hillan 

David  Evans 

C.  R.Baugh 

John  McCullough 

M.  E.  Stewart. 

H.  Keneghan 

J.  C.  Hutchison 

Sallie  Dillon 

T.  J.  Maxwell 

H.J.  Yarborough 

S.N.Russell 

G.  H.  Slaughter 

G.  W.Templeton 

J.  H.  Gouger 

William  M. Towers. 

L.  M.  Wain  wright 

I.  N.Beckner 

R.S.Allen 

W.C.  Rollins 

Hosea  Hale 

George  Allen.. 

I-a  A.  Fitzgerald 

William  A.  Black 

N.L.Willet 

A.E.Sprague 

M.  L.  Lamaster 

William  Wine 

S.  B.  Garrett 

W.A.Austin 

Dr.  P.  D.  Robertson 

W.L.  Belle 

W.J.  Dennis 

J.  A.Hartzler 

R.  Tusner 

J.  B.  Alexander 

John  L.  Bardin 

Dr.  A.  R.Ki1  patriek 

Peter  Hulling. 

W.L.Gilbert 

J.  B.  Anderson 

Ed.  Zumbro 

A.W.Wilcox 

William  H.  Bonner 

J.  W.  Clopton 

J.  T.  Thompson 

K.  J.  Simmons 

G.  F.  Arnick 

James  M.  Johnson 

V.  C.White 

John  G.  Kay 

F.  A.  O.  Angle 

John  Christine 

Prof.  J.  Allen  Holt 

S.  F.  Hardy 

Samuel  Pruitt 

D.  H.  Bagley 

H.  P.  Davlss 

H.  C.  Hogg 

J.  N.  Mangum 

J.  W.  Renfro 

P.  Bryan,  Jr 

J.  M.  Hough 

Henry  Baxter 

N.  J.  Proctor 

O.  W.Brooks 

T.  Collins 

Thomas  L.  Reid 

J.  S.  Britt 

I>r.  George  C.  McNeill. 
Warren  F.  Woodliff..... 


Post-office. 


Runnels 

Farmland 

Hartley 

Deep  Spring... 

Cedar  Plains 

Mount  Ida. 

Saratoga 

Winslow 

Hartsell 

Urena 

Chacahoula '. 

Ford  land 

Milan 

Centreville 

Macedonia 

Mershan's  Cross  R'ds 

Hillsborough 

Clanton 

Brandon 

Monmouth 

Little  Rock 

Saint  John 

Guernsey 

Blairsville 

Saint  Bethlehem 

Mooresvillc 

Davidson  College 

Rome 

Noblesville 

Whitesburgh 

Tyra 

Rome 

Love's  Level 

Poland 

Lin  wood 

Americus 

Augusta 

Bri«e 

Pinkncy 

Rock  ford 

Daleville 

Gibralter 

Lima 

Big  Springs 

Indian  town 

Mottville 

Wellford 

Duck  Creek 

Effingham  Station 

Navasota 

Parker 

Elm  wood 

Waterloo 

Browning 

I^e  Mars 

Calhoun 

Lnmar 

Lilly  Pond 

Courtland 

Scipio 

Hoover  Hill 

High  Point 

Ithaca 

Dandridgc 

Waymansville 

Oak  Ridge 

Markleville 

Polk  Bayou 

Beulah 

Fairfield 

Booneville 

Pine  Tree  

Howth  Station 

I«oesdalc 

Old  Store 

Galen 

O'Kcan 

Ellsworth; 

Choestoc 

Robertson 

Widcman's 

Catawba 

Brown's  Bridge 


County. 


Runnels 

Randolph , 

Montgomery...., 

Cheatham 

Morgan 

Anderson , 

Randolph 

Harnett 

Morgan 

Banks 

Terre  Bonne 

Webster 

Rock  Island 

Montgomery 

Franklin 

Laurel 

Jasper 

Chilton 

Rankin 

Warren 

Marion. 

Stafford 

Hempstead 

York 

Montgomery.... 

Iredell 

Mecklenburgh.. 

Floyd 

Hamilton 

Hainblcm 

Moore 

Williamsburgh. 

Union 

'Mahoning 

Davidson 

Sumpter 

Richmond 

Franklin 

Union 

Blount 

Delaware 

Union 

Carroll 

Clay 

Williamsburgh. 

Saint  Joseph 

Spartan  burgh... 

Dallas 

Marian 

Grimes 

Montgomery. ... 

Iredell 

Laurens 

Linn 

Plymouth 

Gordon 

Sumter 

Gordon 

Lawrence 

Jennings 

Randolph 

Guilford 

Darke 

Jefferson 

Bartholomew ... 

Guilford 

Madison 

Sharp 

Johnston 

Freestone 

Owsly 

Chesterfield 

Waller 

Morgan 

Chesterfield 

Warren 

Randolph 

Mahoning 

Union 

Clay 

Abbeville 

Catawba 

Forsyth 


State  or  Territory. 


Texas. 

Indiana. 

Texas. 

Tennessee. 

Alabama. 

Kansas. 

Indiana. 

North  Carolina. 

Alabama. 

Georgia. 

Louisiana. 

Missouri. 

Illinois. 

Ohio. 

Indiana. 

Kentucky. 

Georgia. 

Alabama. 

Mississippi. 

Illinois. 

South  Carolina. 

Kansas. 

Arkansas. 

South  Carolina. 

Tennessee. 

North  Carolina. 

Do. 
Georgia. 
Indiana. 
Tennessee. 
North  Carolina,. 
South  Carolina. 
North  Carolina. 
Ohio. 

North  Carolina. 
Georgia. 

Do. 
Ohio. 

South  Carolina. 
Tennessee. 
Indiana. 
North  Carolina. 
Missouri. 
Mississippi. 
South  Carolina. 
Michigan. 
South  Carolina. 
Texas. 

South  Carolina. 
Texas. 
Kansas. 

North  Carolina. 
South  Carolina. 
Missouri. 
Iowa. 
Georgia. 

Do. 

Do. 
Alabama. 
Indiana. 
North  Carolina. 

Do. 
Ohio. 

Tennessee. 
Indiana. 
North  Carolina. 
Indiana. 
Arkansas. 
North  Carolina. 
Texas. 
Kentucky. 
South  Carolina. 
Texas. 
Alabama. 
South  Carolina. 
Pennsylvania. 
Arkansas. 
Ohio. 
Georgia. 
Mississippi. 
South  Carolina. 
North  Carolina, 
Georgia. 
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David  Burris^ 
G.R.  Philips.... 

L.  A.  Bister 

T.C,  Sexton, 


W.L.  Springfield-. 

C.J.  Holland 

J.  A.  D.  Stephenson.- 

8amoel  Buchanan 

John  G.Detwiler.- 

W.  O.  Kidder 

W.C.Dunn... 

V.  M.  Lehman.. 

W.M.  Stringer. 

O.  G.Campbell 

M.  B.  Clark 

John  T.  M.  Haire 

M.  D.  Watson- 

H.J.Slarnes 

J.  W.  Hack  worth 

William  L.  Jones 

E.R.  Steele 

Morgan  Blair...... __ . 

John  D.  Johnson 

C.  H.  Longstreth 

W.  R.  Hambriok- 

T.W.Smith 

George  F.Housor. , 

G.A.Kelley,M.D 

W.H.  Knight 

E.  W.  Russey 

Eugene  Honerton , 

J.F.Boyd , 

J.  J.  Jones 

W.  W.  McCracken 

N.  B.  Snapp , 

Mrs. J.N.  Holland 

W.  W.  Abercrombie... 

Samuel  Huffman 

J.  A.  Corpening 

L.  E.  Vermillion 

J.  T.  Steward' 

W.  N.  Hall 

R.  B.  Johnson 

W.  H.  Wilcox 

W.  P.  Davis. 

Thomas  Bradford 

J.  E.  Thompson* 

Charles  A.  Wyman 

E.  E.  Middleton 

J.  A.  Fa wl  Ices , 

W.  E.  Logan 

Mrs.  E.  J.  Bennett 

C.  J.  Trafton _ 

J.C.  G.  8mith 

J.  W.  Seaman 

W.  B.  Pearson 

George  Wright , 

Nathan  Potter 

Eli  Newsom 

A.  L.  Hannaford 

Julia  Emmons 

J.  E.  Shaw 

Frank  B.  Hancock 

EdAtkin .. 

C.  W.  Crampton 

F.W.Hopkins 

O.W.McReynolds. 

R.  R.  Wilkinson- 

Henry  Horn. 

J.J.Larrlse.- 

J.  K.  Wise. 

J.A.  Keeler - 

Richard  Owen 

B.  L.  Dunham 

Fred  W.  Wayner 

J.  M.  Fowler 

George  W.  Smith 

Thomas  Da  vies 

J.P.Marshall 

GostavBastian , 

A.M.Mulford 

P.M.  Ford 

L.K.  Bragg 


•♦••   ••••* 


Post-office. 


Big  Lick 

Chiokamauga .... 
Jeffersonville .... 
Burnt  Factory.... 

Bellville.^ 

Holland's  Store . 

Statesville- 

Welda 

New  Smyrna 

Youngstown  - .... 
Simpson's  Mills. 

Wiota 

Stringer , 

Greenvine 

Haskell 

Lexington 

Line  Creek 

Mount  Prospect. 

Brenham- 

Atlanta. 

Neodesha 

Cedar  Valley-.... 

State  Road 

Lakin 

Leasburg 

O'Neal's  Mills.... 

Ellinwood... 

Burns 

Kimeo 

Bowie .- 

Solomon  City ..... 

Personville 

Milton -. 

Beloit 

Winslow 

Anderson , 

Baltville , 

Matanzas  

Mill  River 

Prosper 

8teward'sMill 

Smith  Centre 

Chapel  Hill 

Wilcox 

Sunny  Side 

Centre 

Mount  Hersey..  . 

Hutchinson 

Woolstock 

Delphi - 

Grantville 

Cashiers 

Haymond 

Fredonia 

Loveland 

Gere , 

Dighton 

Paris 

Spring  Vallev 

Lehigh 

Cutte. 

Mulvane. 

Casky 

Fremont 

Osborne.........*, 

Greenbrier 

Nepesta.. 

Weston , 

Marshall -., 

Mecklenburgh 

Blairstown 

Eagle  Bapids.. 
New  Harmony... 

Greeley 

Germantown 

Cashville ..... 

Bennet 

Abilene 

Black  Hawk 

Welcome. 

New  Providence- 
Cross  Plains- 

Courtney- 


•• •••••• 


•*  ••••*» 


Stanley. 

Hamilton 

Fayette 

Spartanburg... 

Austin 

Chatooga. 

Iredell— 

Anderson 

Volusia 

Warren 

Laurens 

Cass 

Morgan „..., 

Washington.... 

Anderson 

Oglethorpe.. ... 

Webster 

Union 

Washington.... 

Fulton- ..... 

Wilson 

Caldwell 

8urrey— 

Finney 

Caswell 

Troup 

Barton- 

Marion 

Washington.-. 

Montague 

Dickinson 

Limestone. 

Caswell 

Mitchell 

DeKalb 

Webster 

Mitchell 

Chautauqua .... 

Henderson 

Rice 

Freestone 

Smith 

Washington.... 

Trego 

Waller 

Cherokee 

Newton 

McLeod 

Wright 

Alleghany 

Buncombe 

Jackson 

Presidio 

Wilson 

Larimer ... 

Barton , 

Lane 

Lincoln 

Mitchell 

Marion , 

Lane 

Sumner 

Christian 

Graham 

Osborne 

Limestone 

Pueblo 

Dunn - 

Searcy 

8chuyler 

Benton 

Smith 


State  or  Territory • 


North  Carolina. 

Tennessee. 

Ohio 

South  Carolina. 

Texas. 

Georgia. 

North  Carolina. 

Kansas. 

Florida. 

Illinois. 

South  Carolina. 

Iowa. 

Alabama. 

Texas. 

Kansas. 

Georgia. 

Mississippi. 

North  Carolina* 

Texas. 

Georgia. 


Posey. 

Weld.. 


Smith 

Spartanburg. 
Arrapahoe.... 

Taylor 

Carroll 

Austin , 

Hardin 

Robertson.... 
Grimes......... 


North  Carolina. 

Do. 
Kansas. 

North  Carolina. 
Georgia. 
Kansas. 

Do. 

Do. 
Texas. 
Kansas. 
Texas. 

North  Carolina. 
Kansas. 
Missouri. 
Mississippi. 
Kansas. 

Do. 
North  Carolina. 


Texas. 

Kansas. 

Texas. 

Kansas. 

Texas. 

Alabama. 

Arkansas. 

Mineesota. 

Iowa. 

North  Carotin*. 

Do. 

Do. 
Texas. 
Kansas. 
Colorado. 
Kansas. 

Do. 

Do. 
Texas. 
Kansas. 

Do. 

Do. 
Kentucky. 
Kansas. 

Do. 

Colorado. 

Wisconsin. 

Arkansas. 

New  York. 

Iowa. 

Kansas. 

Indiana. 

Colorado. 

Kansas. 

South  Carolina. 

Colorado. 

Texas. 

Mississippi 

Texas. 

Iowa. 

Tennessee. 
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Nome. 


William  B.  Allen- 

Frank  Bascom 

A.  H.  Morris 

E.N.  Gilbert 

CD.  Whoelock 

W.O.Sid  well...  

J>.  B.  Painter 

J.G.  Henslee 

Pinckney  Hawkins. 

George  \V.  DeLong 

JobnStfhal 

J.W.Kyle: 

W.S.DUworth 

Ed.  F.  Brown 

J.  S.  Bowlby 

L.  F.  Davis 

E.  B.  Qatchell 

Will  iam  H.  Snyder. 

C.  P.  Blachly 

A.  L.  Sparger. 

W.  J.Mossholder. 

Isaac  N.  Chinowth 

E.  Whitcomb.. . 

Sarah  Stuart. 

Q.  C.SasserM 

Joel  Hull 

A.  O.  Eberhart. 

Joshua  Taylor 

R.B.  Knock 

W.  H.  Timberlake. 

John  G.  Holston 

Almon  Stuart 

George  Shedd 

W.  R  W.Bailey. 

John  L.  Mitch. 

S.G.  Graham.. 

Isham  Cox 

Agnes  Kinnear. 

E.  R.  Ewell 

E.  N.  Eubanks 

G.  W.  Norman 

V.  8.  Runnels.. 

A.  Knievel 

John  James 

V.  Van  Trump 

E.B.  McNitt 

R.  Phillips 

Ira  N.Lyman. 

Charles  Ruff 

J.H.  Milhouse 

C.  Fountain  . 

W.D.Cox 

Edward  Trow- 

E.J.  Brethowder 

Ed.  Gilford 

E.  A.  Say  re 

Samuel  E.  Hardy 

C.  P.  Woodworth 

C.H.Heald 

John  C.  Mallory 

A.  V.  Butterfield. 

E.  R.  Rogers 

J.M.McClain. 

John  Shoff. 

E.  D.  Burgess.- 

B.F.Reagan  

A.  D.  Swallow- , 

William  T.  Lewk. 

Eddie  Lewis 

T.N.Hartzell 

Isaac  E.  Heaton. 

Solomon  Cain.. 

A.M.Pierce , 

Harrison  Russell... 

C.H.Sharpe 

W.  T.  Chapman 

E.  F.  Hutchinson 

Thomas  A.Sawyer 

Samuel  D.I.Emerson 

G.W.Swick 

G.  H.  Ransom 

R.  McHutcheon 

C\  F.  Purdy 


POStrOfflOO. 


Jackson 

Upland.. 

Rush  Centre. 

Steele  City 

Allison 

Hutton 

Hutton 

McEwen 

Anderson 

Saxon 

Richland 

Collyer 

Crab  Orchard 

La  Crosse 

Cafion  City 

Athens 

Leona 

Tapley 

Manhattan 

Mount  Airy 

Oceola 

Eighty  Eight.... 

Friend 

Wolf  Creek 

Faisin 

Winden 

Andalusia 

White  Cloud 

Havana. 

Columbus 

Soldier , 

Zyba. 

Ashland , 

Lapland , 

Catlin 

Catlin 

Liberty 

Standardt 

Bird  Nest 

Hawthorne 

Apishapa , 

Runelsburg , 

Clearwater 

James  Crossing 

Belleville 

Red  Cloud 

La  Junta. 

Saint  Peter. 

Hodgeman , 

Jewell 

Millbrook 

Ulysses 

Minneapolis 

Holland. 

Cowles , 

Himrod's 

East  Norway...., 

Ix>di 

Mill  Creek 

Savona. , 

Eleven  Mile 

Corning 

Catlin 

Grafton 

Breesport , 

Raymond 

Sterling 

Louisville 

Worthing 

Kearney 

Fremont 

Wilcox 

Byrdstown 

Big  Creek 

Friendship 

Ponca 

Bcllwood 

Campbell 

Milford 

Rocky  Ford 

Bancroft 

White  Kock 

Purdyville 


Pueblo - , 

Jewell , 

Rush , 

Jefferson , 

Decatur. 

Rush 

Rhea 

Humphreys 

Grimes 

Saline 

Colfax . 

Trego, 

Johnson 

Rush . 

Fremont 

Jewell  . 

Doniphan 

Osborne 

Riley 

Surry , 

Polk 

Barren 

Saline 

Cherokee 

Duplin 

Kearney.. 

Rook  Island 

Doniphan 

Montgomery 

Cherokee 

Jackson 

Kearney.. 

Sanders 

Greenwood 

Bent 

do 

Randolph 

Iowa 

Pawnee 

Aiken 

Los  Animas 

Hall ,.. 

Antelope 

Jackson 

Republic 

Webster 

Bent 

Cedar 

Hodgeman 

Dawson 

Graham 

Butler 

Ottawa 

Lancaster 

Webster 

Yates 

Doniphan 

Honeca 

Chichasaw  Nation 

Steuben , 

Potter 

Steuben 

Bent 

Fillmore 

Chemung. 

Lancaster 

Johnson 

Winston 

Lincoln 

Buffalo.... 

Dodge 

Nodaway 

Pickett 

Steuben 

Allegany... 

Dixon 

Bultcr 

Steuben 

Seward 

Bent 

Cuming , 

Republic 

Hodgeman 


State  or  Territory. 


Colorado. 
Kansas. 

Do. 
Nebraska. 
Kansas. 

Do. 
Tennessee. 

Do. 
Texas. 
Nebraska. 

Do. 
Kansas. 
Nebraska. 
Kansas. 
Colorado 
Kansas. 

Do. 

Do. 

Do. 
North  Carolina. 
Nebraska. 
Kentucky. 
Nebraska. 
North  Carolina. 

Do. 
Nebraska. 
Illinois. 
Kansas. 

Do. 

Do. 

Do. 
Nebraska. 

Do. 
Kansas. 
Colorado. 

Do. 
North  Carolina. 
Wisconsin. 
Kansas. 

South  Carolina. 
Colorada. 
Nebraska. 

Do. 
Kansas. 

Do. 
Nebraska. 
Colorado. 
Nebraska. 
Kansas. 
Nebraska. 
Kansas. 
Nebraska. 
Kansas. 
Nebraska. 

Do. 
New  York. 
Kansas. 
New  York. 
Indian  Territory. 
New  York. 
Pennsylvania. 
New  York. 
Colorado. 
Nebraska. 
New  York. 
Nebraska. 

Do. 
Mississippi. 
Dakota. 
Nebraska. 

Do. 
Missouri. 
Tennessee. 
New  York. 

Do. 
Nebraska. 

Do. 
New  York. 
Nebraska. 
Colorado. 
Nebraska. 

Do. 
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»™. 

Posi-ofloc. 

CouOW. 

Htate  or  Territory. 

Kehranka. 

Brunch  port ., 

Yaw* _. 

Do. 

Wn.erly 

RertSlui*ir*~II 

Dortae   ..... „ 

Mrrnck _. 

Platte.  ..  

M.-Kesn ,.  ., 

Harper.    .        

JeSenon 

Pxrnaa.  "!!.*"!.'.'..!*."!!**.! 

Rteuhen _.     ...  .  . 

Hall 

Ban        '!'**!."!.!.!!.'_ 

Ham  1  lion 
Washington 

Peter  S»l.(*lr  . 

Charles Mbieldetream.  ... 

P.  F.Pclemon.. 

Sarah    li     ■..!.,■...!. 

Central  CHy  !!!! 

Tekunkh  

Do. 

l>o. 

no 

l*> 
Pennjiylnola. 
New  Ynrk. 

J.Fariiell     

I:.  .,..!'...    . 

A.Scbe'ji*r _ 

Rrfurt 

W,aoon-lo. 

D,  L.Tallmeitae - 

Cambridge              

Doniphan' 

Nehrasfca 

■.-,—  Y<-It 

"..,v,   i       ■ 

AbnerO  WMaht . 

Wdinboor 

»»  rot* 

George  D.  CarringUm 

Owtnnet 

"-.!«.  K&plds       .. 

Steuben         .. 

Nebraska. 

New  Y..f« 

j.  a  u«it ..... 

Thornton 

Polk  ... _ 

Union 

Rooks 

Turner 

Ricbland".*"!! 

Hon  Mi..,. 
MrCook ... 

Stanton 

Lincoln!,.' 

Nebraska. 

E.  Bartho ■omw ...  .  . 

Thonuml)  McC-ague 

Rockport 

Kaaaas 
Do 

L.Cue 

D.E.James 

Kooxv.lle     

l:  .1.  ...  ■•■  .;  1-.-         . 

iviwir:™;* 
Wun-iuln 

M.A.R.:'i.-rn>ld 

Toner  Spring" 

Do 

Il.K.UalUNaii 

W.H.  Hubbard 

Stuck  vl  lie 
Fnirv.cw 

Do 

Wen  Point ... 

Walker.  !!'.'.*!      . 

Jeflcrson 

Beno 

.luhn  I,  Hunt 

Nebraska. 

Kansw. 

Mai 

Stock  vine 
Kearney 
Lagrange   _ 

pi».....™  '.*..'.*!." 
i. . .  .....  . 

[...     "II    :.V        .         .        . 

Frontier.. '" 

Buffalo 

Yankton ,  ... 

C.P.WHmsU 

Nathan  CempbelL 

f'.J.Foi . 

Do. 

Do. 

Dakota, 

Artemua  Wallers 

Cualer 

do*::!;::!"!*  zz'Z'. 

<'.,l..rado 

Peter  R  ng     , 

Itenj.l'.  Kioh 

Do 

Sauk .._ 

I.  B.  Wilfj  .....     

Mb.  M.  E.  Kill*.. 

Dothland  . 

Unfcn ... ..... 

Do 

■luffalo 

■>"""* -■- 

£<** 

Lin-olu  .....     ........ 

Dafc«u 

K  Snlrri.llmlml 
;»  York  C.ty 

mriniid  !.*!.'.".'!.*!.. '*.*.' 

IryouBi-'  '."!! 

New  York 
M.eblgan. 

Wayne 

Moody—  

Dakota. 
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Name. 


O.R.Gaakill 

Mim  Are  C.  O.  Williams. 

W.W.Craddock 

L.S. Rouse  

£.  Roberts 

H.L.  Williams 

J.E.Shultz 

I.  P.  Cox 

J.E.W.Haile 

Thos  Owen . 

Jane  Harris 

Marx  P.  Wistrom 

George  A.Teel 

0.  M.  Dodge 

Albert  Armes 

Timothy  Church 

R.Lamkins . 

D.  C.  Godfrey 

D.M.Camp 

W.  E.  Curtis 

E.Royce 

H.  D.  Stockman 

F.N.  Robinson 

Reuben  P.  Little 

1.  H.  Ross. , 

Julius  Peterson 

E.  O.Butts 

Joseph  Streilf. 

W.H.Wood 

C.J.White 

Mrs.  J.  Klingensmith , 

Craig  W.  Green 

J.  Q.  Mahaffey 

S.P.Chase 

A.J.Owen , 

Stephen  Rowoliffe 

H.  P.  Gatchell 

D.A.Robertson 

Merrick  Kendall 

J.  W.  Van  Vleit 

Mrs.  J.  B.  EdsalL , 

George  Healy 

Charles  S.  Barney 

S.F.Riggs 

John  Siskron. 

L.  C.  Floyd 

Samuel  H.  Fry 

D.  K.  Marsh 

Alfred  8.  Brown. 

G.  E.  Culver - 

F.  A.  Carlson 

William  K.  King 

A.T.James. 

D.P.Haight 

Gustave  A.Grant- 


Post-office. 


White  Oak 

Rescue 

Knoxville 

Belle  Plain 

Hall's  Summit 

Lineburg. 

ArborviUe 

La  Grange.. 

Flat  Rock 

Owenville 

do 

Harvard 

Seaton 

Glencoe., 

Kendall 

Cheshire 

Dodge „ 

Plato 

Ben  Wade 

Brown's  Grove , 

Palisade 

Woodville 

Howard 

Richardson 

Leeds 

Rice  Lake 

Stillwater 

Oakdale 

Brookville 

New  Centreville 

Orangeville  Mills 

Elmira 

Lickville 

Brookfleld 

Fall  Brook 

Osceola  Mills. 

Asheville . 

Saint  Paul... 

KendaU  Station 

Wilson 

Altus 

Rochester 

West  Union 

Granville  Summit.. 

Darlington 

Alvin 

Aurora. 

Marshfleld. ... 

WellsviUe 

Vermillion.. 

Apple  River . 

Ceres....... 

Blossburgh 

Mountain  Lake 

Highland 

Sck> 


County. 


J.N.Sheldon 

George  H.  Webb j  Alba 

Hiram  O.Chapin White's  Corners 

W.T.Daly Leona , 

W.H.Hudson '  Larabee 

George  P.  Anderson Bunyan 

George  Richardson  - Bloomingdale 

P.  L.  Burlingame Van  Ettenville.. 

P.A.Greelev Stinson 

William  J.  Raysdill. Saint  Charles 

F.  H.  Rasmussen El  Salem 

W.S.  Foster. Ladora. 

Harris  Taylor. Bazette 

George  G   McWhorter Milton 

J.W.MuHiken Dudley 

W.  L.  Harvey.... _ Clifton ~ 

B.  M.  nail. .. South  Eaton 

George  W.  Cooke. Beaumont 

E.  J.  Drum Gouldsboroogh .. 

8.B.  Hills _ Green  Grove 

E.  A.  Stevens Hoi  1  inter vi lie 

Edward  Himrod Dunmore 

Thomas  Johnston....... Milwaukee. 

R.  A.Whiteman  — Lehman 

Perry  A.  Clark Cherry  Ridge 

John  Bryant Klk  C:ty 

F.B.Hodge Wilk'ibarr* 

T.B. Orchard „.......-. Hamlinton 


Mahaski 

Saunders...... 

Marion 

Shawano 

Coffey , 

Pickens , 

York 

Troup 

Kershaw 

Sampson 

, do 

Clay 

Hamilton 

Dodge 

Van  Buren 

Allegan 

Trempealeau 

Saline 

Pawnee 

do 

Minnehaha. ... 
Saint  Croix..... 

Miner 

Polk 

Jefferson 

Barron 

Washington... 

do 
Saint  Croix-. 

do 
Barry 
Chemung 
Greenville... 
Tioga 

do 
Polk 

Buncombe 
Ramsey. 
Chemung. , 
Saint  Croix. 
Bradford , 
Olmstead. 
Steuben 
Bradford.. 
Darlington. 
Hamilton, 
do... 

Tioga. 

Allegany 

Clay 

Polk 

Allegany...... 

Tioga 

Bradford 

Minnehaha... 

Allegany 

Bradford 

Potter 

Bradford 

McKean 

Polk 

Olsy 

Chemung 

Outagamie 

Butler 

Polk 

Iowa 

Navarro 

Santa  Rosa..  .. 

Fillmore 

Igarka  wanna. 

Wyoming 

do 

Lackawanna, 

do 

Wayne 

Latkawanna. 

do 

I a writ* 

Wayn«r  

Douglas  .   ,.  . 

Luzerne , 

Wayne  


State  or  Territory. 


t 


t 


Iowa. 

Nebraska. 

Iowa. 

Wisconsin. 

Kansas. 

Alabama. 

Nebraska. 

Georgia. 

South  Carolina. 

North  Carolina. 

Do. 
Nebraska. 
Do. 
Do. 
Michigan. 

Do. 
Wisconsin. 
Nebraska. 
Kansas. 
Do. 
Dakota. 
Wisconsin. 
Dakota. 
Wisconsin. 
Alabama. 
Wisconsin. 
Minnesota. 

Do. 
Wisconsin. 

Do. 
Michigan. 
New  York. 
South  Carolina. 
Pennsylvania. 

Do. 
Wisconsin. 
North  Carolina. 
Minnesota. 
New  York. 
Wisconsin. 
Pennsylvania. 
Minnesota. 
New  York. 
Pennsylvania. 
South  Carolina. 
Nebraska. 

Do. 
Pennsylvania. 
New  York. 
Dakota. 
Wisconsin. 
New  York. 
Pennsylvania. 

Do. 
Dakota. 
New  York. 
Pennsylvania. 
Do. 
Do. 
Do. 
Wisconsin. 
Dakota. 
N>w  York. 
Wisconsin. 
Ohio. 

Wisconsin. 
Iowa. 
Texas. 
Florida. 
Nebraska. 
Pennsylvania*. 
Do. 
Do. 
Do. 
IV), 
Do. 
Do. 
Do. 
Do. 
Do. 
Nebraska. 
Pennsylvania, 
Do. 
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Name. 


N.B.S.Odell 

A.C.  Folflom 

C.  D.Harris,. 

Almcdia  L.Young 

S.  A.  Hebrew 

.I.Edward  Wiley 

G.  S.  Bishop 

-  Peter  Saispair. 

Charles  Shieldstream... 

P.  F.  Peterson 

Sarah  D.  Anderman.... 

Clyde  C.  Way 

J.  Farwell 

Etta  Francis 

A.Scheuber 

P.  8.  Howell 

D.  L.  Tallmadge 

P.  A  Bryant 

H.  Bredelman 

J.  B.  Nugent „ 

A.Morell 

E.  P.  Barber 

Abner  C.  Wright 

W.  J.Crane 

George  D.  Oarrington. 

A.  J.  Barnes 

R.D.Wion 

H.  Mower,  M.  D~ 

C.F.Carr 

N.T.  Moulton 

treorge  C.  Silsbee... 

LottReynor... 

J.  B.  Lewis 

James  E.  Blair 

E.Bartholomew 

Thomas  D.  McCague  ... 

C.H.Goddard   

L.  Case 

D.E.James 

Michael  Griffin 

M.  A.  Butterfield 

J.  W.  Mc Reynolds 

Andrew  Johnson,  jr .... 

D.R.Callahan 

W.H.Hubbard 

E.  Bisbee 

E.  G.  Bruner 

John  L.  Hunt 

0.  Q.  De  France 

James  B.Wright 

Thomas  G.  Hull 

Max  Monvoison 

C.P.  WetzeU 

Nathan  Campbell 

C.J.  Fox 

E.Miller 

Artcmus  Walters 

M.  Ryan 

Peter  Ring 

Benj.  C.  Rich .. 

A.  C.  Tyrrell 

E.  D.  Parsons 

F.  D.  Hulbert,  M.D 

I.B.Wiley 

A.  G.Garrett 

R.  8.  Gaylord 

Mrs.  M.  E.  Ellis. 

Thomas  Maher 

Will  M.  Cravin 

Erastus  Smith  

Frank  8.  Gay 

T.  O.  Tucker 

V.  W.Gray 

Elizabeth  Ingalls 

W.  G.  Daugherty 

William  A.  Eddy 


Post-office. 


G.  B.Nichols 

O.  W.  Moore 

Frank  Fuller 

.Ionian  Ciisirk 

John  W.  McGinn  is. 
M- M.Jones, 


Fullerton 

Dell  Rapids 

Ovid 

Branchport 

Rock  port 

Waverly 

Indianola 

Swahurg 

Central  City 

Tekamah  

Creston 

Kendall  Creek 

Phillips  Creek 

Runnymede 

Erfurt 

Brett 

Cambridge 

Sonora 

Doniphan 

Sherwood 

Oakland * 

Syracuse 

Wcllsburg 

Arlington 

Brownsville 

Millport 

I^awrcnceville 

Saint  Marys 

Clarence  

Cedar  Rapids 

Avoca 

Arkport 

Thornton 

Elkpofnt 

Rockport 

Garnet 

Swan  Lake 

Knoxville 

Richland  Centre 

Springfield 

Montrose, 

Tower  Spring 

Bega 

Stockvillc 

Fairview 

West  Branch 

West  Point 

Villanow 

Kesterson ,. 

Zenith 

Brookland 

Max 

Stock  ville 

Kearney 

La  Grange 

Lawrence 

Ula 

Jefferson 

Big  Spring 

Ellis 

Madison 

Indian  Creek 

Logan  vi  lie 

Wileysville 

Ward 

Riverside 

Gothland 

Emmett 

Armada 

Beaver  Creek 

Red  Wing 

Saint  Francis 

Jordan  Springs 

Ix>ng  Creek 

Eagle 

133  E.  Sixteenth  street 
New  York  City. 

Martin 

Cloverland 

Wayne 

Nelson 

Ashborougli 

Flnndrvuu 


County. 


Nanoe 

Minnehaha , 

Seneca , 

Yates 

Rooks 

Morgan 

Red  willow 

Dodge 

Merrick 

Burt 

Platte ^ 

McKean 

Allegany 

Harper 

Jefferson 

Norton 

Furnas 

Steuben 

Hall 

Calumet 

Burt 

Hamilton 

Chemung , 

Washington 

Nemaha 

Potter 

Gwinnet 

Pottawottam  ie. 

Barton 

Boone , 

Steuben 

do 

Polk 

Union 

Rooks 

Anderson , 

Turner 

Tioga 

Richland , 

Bon  Homme.... 

McCook 

Lincoln , 

Stanton 

Frontier 

Lincoln , 

Potter 

Cuming 

Walker 

Jefferson 

Reno 

Potter 

Dundy... 

Frontier 

Buffalo 

Yankton 

Douglas 

Custer 

Union 

do .. 

Ellis 

Madison 

York 

Sauk 

Steuben 

Overton 

Clay 

Union 

do 

Buffalo 

do 

Nance 

Cluy 

Reno 

Lincoln   

Cass , 

New  York , 


State  or  Territory. 


Nebraska. 
Dakota. 
New  York. 

Do. 
Kansas. 
Indiana. 
Nebraska. 

Do. 

Do. 

Do. 

Do. 
Pennsylvania. 
New  York. 
Kansas. 
Wisconsin. 
Kansas. 
Nebraska. 
New  York. 
Nebraska. 

Do. 

Do. 
Kansas. 
New  York. 
Nebraska. 

Do. 
Pennsylvania. 
Georgia. 
Kansas. 
Do. 
Nebraska. 
New  York. 

Do. 
Nebraska. 
Dakota. 


Do. 
Dakota. 
Pennsylvania. 
Wisconsin. 
Dakota. 

Do. 
Kansas'. 
Nebraska. 

Do. 
Dakota. 
Pennsylvania. 
Nebraska. 
Georgia. 
Nebraska. 
Kansas. 
Pennsylvania. 
Nebraska. 

Do. 

Do. 
Dakota. 
Kansas. 
Colorado. 
Dakota. 

Do. 
Kansas. 
Nebraska. 

Do. 
Wisconsin. 
New  York. 
Tennessee. 
Dakota. 

Do. 

Do. 
Nebraska. 

Do. 

Do. 
Arkansas. 
Kansas. 
Dakota. 
Nebraska. 
New  York. 


Allegan '  Michigan. 

Clay Indiana. 

Wayne Nebraska. 

Vigo Indiana. 

Clay Do. 

Moody..... Dakota. 
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Name. 


0.  R.  Gaaklll 

Miss  Ara  C.  G.  Williams. 

W.W.Craddock 

L.S.  Rouse 

E.Roberts 

H.L.  Williams 

J.E.Shultz 

1.  P.  Cox 

J.E.W.Haile._ 

Thos  Owen « 

Jane  Ilarris 

Marx  P.  Wistrom 

George  A.Teel 

G.  M.  Dodge 

Albert  Armes , 

Timothy  Church 

R.  Lainkins 

D.  C.  Godfrey 

D.M.Camp 

W.  E.  Curtis 

E.  Royce 

H.D.  Stockman 

F.N.  Robinson 

Reuben  F.  Little 

I.  H.  Ross. 

Julius  Peterson 

E.  G.Butts 

Joseph  Streiff. 

W.H.Wood 

C.J.White 

Mrs.  J.  Klingensmith 

Craig  W.  Green 

J.Q.Mahaffey 

S.  P.  Chase 

A.J.Owen 

Stephen  Roweliffe 

H.  P.Gatchell 

D.  A.  Robertson , 

Merrick  Kendall 

J.W.VanVleit 

Mrs.J.B.Edsall 

George  Healy 

Charles  S.  Barney 

S.F.Riggs 

John  Siskron , 

L.  C.  Floyd 

Samuel  H.  Fry 

D.  K.  Marsh 

Alfred  S.Brown , 

G.  E.  Culver 

F.  A.  Carlson , 

William  K.King 

A.T.James 

D.P.Haight 

Gustave  A.Grant. 

J.N.  Sheldon , 

George  H.Webb , 

Hiram  O.Cbapin 

W.T.Daly 

W.  H.  Hudson 

George  P.  Anderson 

George  Richardson 

P.  L.  Burlingame , 

P.  A.  Greelev 

William  J.Raysdill 

F.  H.  Rnsmussen 

W.S.Foster , 

Harris  Taylor. 

George  G  McWhorter 

J.W.Mulliken 

W.  L  Harvey 

B.M.Hall 

George  W.Cooke 

E.J.  Drum 

S.B.  Hills 

E.  A.  Stevens 

Edward  Him  rod 

Thomas  Johnston 

R.  A.  Whiteman 

Perry  A.  Clark 

John  Bryant 

F.  B.  Hodge 

T.  B.  Orchard M 


Post-office. 


White  Oak 

Rescue 

Knozville 

Belle  Plain 

Hairs  Summit  ~. 

Lineburg 

Arborville 

La  Grange- 

Flat  Rock 

Owenville 

do 

Harvard 

Seaton 

Glencoe., 

Kendall 

Cheshire 

Dodge 

Plato 

Ben  Wade 


County. 


,1 


Brown's  Grove 

Palisade 

Woodville 

Howard , 

Richardson , 

Leeds , 

Rice  Lake 

8tillwater 

Oakdale 

Brookville 

New  Centre vi  lie.... 
Orangeville.  Mills.. 

Elmira 

Lickville 

Brookfleld 

Fall  Brook 

Osceola  Mills. 

Asheville 

Saint  Paul 

Kendall  Station 

Wilson 

Altus 

Rochester 

West  Union 

Granville  Summit.. 

Darlington 

Alvin 

Aurora 

Marshfleld 

Wellsville 

Vermillion. 

Apple  River 

Ceres- 

Blossburgh 

Mountain  Lake 

Highland 

Scio , 

Alba 

White's  Corners.... 

Leona 

Larabee 

Bunyan 

Bloomingdale 

Van  Ettenville 

Stinson 

Saint  Charles 

El  Salem 

Ladora. 

Bazette 

Milton 

Dudley 

Clifton 

South  Eaton , 

Beaumont 

Gouldsborough 

Green  Grove 

Hollisterville 

Dunmore 

Milwaukee 

Lehman 

Cherry  Ridge 

Elk  City 

Wilkeabarre 

Hamlinton 


Mahaskl 

Saunders.....;.. 

Marion 

Shawano , 

Coffey , 

Pickens , 

York 

Troup 

Kershaw 

Sampson 

do 

Clay 

Hamilton 

Dodge 

Van  Buren 

Allegan 

Trempealeau 

Saline 

Pawnee 

do 

Minnehaha. ... 

Saint  Croix 

Miner. 

Polk 

Jefferson 

Barron 

Washington... 

do 

Saint  Croix 

do 

Barry 

Chemung 

Greenville 

Tioga 

do 

Polk 

Buncombe 

Ramsey 

Chemung 

Saint  Croix...., 

Bradford 

Olmstead 

Steuben  

Bradford 

Darlington 

Hamilton 

do 

Tioga. 

Allegany 

Clay 

Polk 

Allegany 

Tioga. 

Bradford 

Minnehaha..... 

Allegany 

Bradford 

Potter 

Bradford 

McKean 

Polk 

Clsy 

Chemung 

Outagamie 

Butler 

Polk 

Iowa 

Navarro 

Santa  Rosa. 

Fillmore 

Lackawanna... 

Wyoming 

do , 

Lackawanna... 

•  •  •  ■    •  iiiUUti*  •■«»*•  •  i 

Wayne 

Lackawanna.., 

do 

Luzerne..... 

Wayne 

Douglas 

Luzerne 

Wayne 


8tate  or  Territory. 


Iowa. 

Nebraska. 

Iowa. 

Wisconsin. 

Kansas. 

Alabama. 

Nebraska. 

Georgia. 

South  Carolina. 

North  Carolina. 

Do. 
Nebraska. 
Do. 
Do. 
Michigan. 

Do. 
Wisconsin. 
Nebraska. 
Kansas. 
Do. 
Dakota. 
Wisconsin. 
Dakota. 
Wisconsin. 
Alabama. 
Wisconsin. 
Minnesota. 

Do. 
Wisconsin. 

Do. 
Michigan. 
New  York. 
South  Carolina. 
Pennsylvania. 

Do. 
Wisconsin. 
North  Carolina. 
Minnesota. 
New  York. 
Wisconsin. 
Pennsylvania. 
Minnesota. 
New  York. 
Pennsylvania. 
South  Carolina. 
Nebraska. 

Do. 
Pennsylvania. 
New  York. 
Dakota. 
Wisconsin. 
New  York. 
Pennsylvania. 

Do. 
Dakota. 
New  York. 
Pennsylvania. 
Do. 
Do. 
Do. 
Wisconsin. 
Dakota. 
New  York. 
Wisconsin. 
Ohio. 

Wisconsin. 
Iowa. 
Texas. 
Florida. 
Nebraska. 
Pennsylvania. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Nebraska. 
Pennsylvania, 
Do. 
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Nam©. 


W.  F.  Young 

H.S.Freas 

C.  8.  Fargo. 

Charles  EkdohL 

A.  C.  8isson 

William  Thompson.. 

Henry  Ernst 

W.  S.  Jones 

Theodore  Day 

G.W.Wiedman 

Charles  H.  HaU 

J.F.Wilber 

George  A.  Silsby 

A.F.Williams 

B.J.Cannon  

D.  Stewart .... 

R.M.  Dexter 

Casper  Oberdorfer 

George  H.  Fassin , 

-C.V.More 

Albert  Martin , 

S.J.  Cornell , 

Edwin  Miller... 

.lames  R.  Van  Buren 

J.  W.  A.  Wright 

E.  Sawyer 

Henry  A.Taylor 

W.E.Moor 

C.  P.Luttrell 

Dana  Rhodes 

David  W.  Lester 

Otis  Sco  vail 

John  F.  Vardaman.. 

E.  J.  Blackburn 

J.  R.  Baxter 

L.  Grovitt  Rhodentown 

B.C.Willis 

J.  S.  Hansberger 

James  F.  Bailey 

A.  C.  Copeland 

J.  J.  Parish 

J.  J.  Leo 

James  M.  McCullough... 
George  W.  -Duncan 

D.  R.  Antry 

G.M.Ellis 

Thomas  J.  Crumley 

Alex.  Gaddies 

J.  A.  Yeager 

W.H.Reynolds 

R.B.Pruett 

J.P.Harris 

George  C.  Mosher 


W.L.Brown 

K.  Pasonie , 

Ed.A.Killian 

B.  F.  Steedman 

D.Krebs 

George  H.  Groves. 

W.F.Felty 

Dan  Van  Trump ... 

A.C  Carnes 

T.  B.  MeCracken  ... 

Simon  Daw , 

A.  G.  Lackey 

M.  M.Yeakley 

A.  E.  Baum 

R.  M.  Orrell 

J.  W.  Andrews , 

G.  E.  Reeves 

A.  M.  Armstrong... 
W.  G.  Laffender... 

F.  M.  Makeig 

M.  Yoakum , 

J.  I.  Adams 

H.  S.  Austin 

Charles  Schaefer... 

II  F.  Fowler 

W.  A.  Rexroat , 

L.  F.  McMillan 

S.  Hundley 

T.  C.  Carlisle 


Littleton 

Wapwallopen 

Wanomie 

Scandia 

La  Plume , 

Centremoreland ..... 

Bellasylva 

Slocum 

Dyberry 

Amasa - , 

Dallas 

Peckville 

Mitchell 

Goodie 

Drinkers 

Home 

Canova 

Harding 

Edgard 

Winterdale 

Adelia .. 

De  Witt 

Grant  City 

Griswoldville 

Greensborough , 

Sawyerville 

Gallion .. 

Bridgetown 

Pearson 

Groton 

Haddock  Station 

New  Helena 

Kelly  ton ... 

Ironville 

Lebanon 

Rhodentown 

Burton's  Hill 

Tionus 

Marion , 

Crossville 

Adell 

Sand  Tuck 

Felix 

Franklin 

Dismal 

Enimotsburgh 

Crossville 

Emmctsburgh 

Pondvillo 

Packsville 

Mount  Olive 

Hnrrfaburgh 

1636  Summit   street, 
Kansas  City. 

Van  Alstyne 

Dallas 

Leavenworth 

Collinsville 

Kingston 

Melissa 

ITiekory  Creek 

Norborne 

Weston 

Zion | 

Malta  Bend \ 

Marshall 

Mountain  Spring ; 

Bolivar i 

Fayetteville... 
Laurinburgh.. 
Pottsborough 

Crawford 

Sioux  Falls 

Wneo i 

Tehuacana i 

Eaton  ton 

Plevna ■ 

Lorena 

Basin  Springs j 

Elmont 

Masseys \ 

Cannon. 

Itasca ' 


Halifax. 

Luzerne, 
do. 

Washington 

Lackawanna 

Wyoming 

do 

Luzerne 

Wayne 

Lackawanna. 

Luzerne 

Lackawanna *.. 

Davison 

Beadle 

Lackawanna. 

Turner 

Miner 

Luzerne 

Saint  John  Baptist. 

Wayne 

Turner * 

Sanborn 

Sao ! 

Jones 

Hale 

do 

do 

Shelby 

Fayette 

Tompkins 

Jones , 

Custer 

Coosa  

Perry 

DeKalb 

do 

Greene 

Bibb 

Perry 

De  Kalb 

Berrien 

Ellmore 

Perry 

Simpson 

Sampson 

Palo  Alto 

DeKalb 

Palo  Alto 

Bibb 

Clarendon 

Coosa 

Bibb 


Grayson , 

Gaston 

T>eavenworth 

Grayson 

Hunt 

Collins 

Fannin 

Carrol 

Collin 

Lowndes 

Saline 

do 

Cooke 

Denton 

Cumberland.... 

Richmond 

Grayson , 

McLennan 

Minnehaha 

Mcliennan 

Limestone 

Putnam 

Reno 

McLeunan 

Grayson 

do 

Hill 

Grayson 

Hill 


State  or  Territory. 


Pennsylvania, 

Do. 

Do. 
Minnesota. 
Pennsylvania. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Dakota. 

Do. 
Pennsylvania. 
Dakota. 

Do. 
Pennsylvania. 
Louisiana. 
Pennsylvania. 
Dakota. 

Do. 
Iowa. 
Georgia. 
Alabama. 

Do. 

Do. 

Do. 
Ohio 

New  York. 
Georgia. 
Nebraska. 
Alabama. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Georgia. 
Alabama. 

Do. 
Kentucky. 
North  Carolina. 
Iowa. 
Alabama. 
Iowa. 
Alabama. 
South  Carolina. 
Alabama. 

Do. 
Missouri. 

Texas. 

North  Carolina. 

Kansas. 

Texas. 

Do. 

Do. 

Do. 
Missouri. 
Texas. 
Mississippi. 
Missouri. 

Do. 
Texas. 

Do. 
North  Carolina. 

Do. 
Texas. 

Do 
Dakota. 
Texas. 

Do. 
Georgia, 
Kansas. 
Texas. 

Do. 

Do. 

Do. 

Do. 
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Name. 


Hawley  Gerrells 

JU  M.  Ktngslcy .... 

John  A.  Ealtlns. 

Thomas  F.  Loader 

H.  C.  O'Hara 

E.  U  Drake „ 

T.  S.  Hawkins....... 

L.  II.  McKee 

J.  C.  Wyalt 

B.  Franklin  Abrams..., 

George  G.  Valentine.. 

I.  D.  Graham 

William  Ellison- 

J.  K.  Bainncki 

F.  J.  Kirkhain 

L.  W.  Dcnnen 

E.  W.  Kcnyon 

J.  W.  Ixml      

Benj.  McElroy 

T.  Y.  Frost 

D.  O.  Wood  worth 

II.  C.  Rogers 

I.  P.  Allen 

R  E.  Gulhrie 

G.  Fierce 

H.  L.  Brown 

J.  L.  Hoskins 

Isaac  Hoch 

James  Washburn 

Bcnj.  Tripp— 

J.  M.  Fike 

N.  IS.  Blue 

John  L.  Harvey 

Jacob  Kcrper 

P.  A.  Pope 

J.  W.  Beatty 

O.  II.  Carroll 

Thos.  1*  Powers 

R.  I*.  Rowe - 

J.  H.  Montgomery 

James  Kelly M 


Poatroffloe. 


Indian  Gap, 

Boftqueville - 

ilico -  .... 

Iredell 

Reno  Centre .. 

Kansas  Centre 

Centre  City 

Robinson 

Specglevi  1e 

277  Broadway,  Brook- 
lyn. 

Kingsville. 

Manhattan , 

Bazctte , 

Arrington 

Stranger 

Havensville 

Nctawaka 

New  Douglas 

Frankfort 

Whiting 

Larkin 

Gordon  vi  Ho 

Pleaoant  Plain 

Guthriesville. , 

Cottagcville 

Invermay 

Hoskins 

DeSolo 

Buck  Creek 

Grand  Centre 

Stockton 

Ontario 

Marne , 

New  Vienna,.....'. 

Caledonia , 

Cascade 

Ross  Station.- 

Sterling 

Cherokee , 

Mead  vi  lie , 

Wyoming , 


County. 


Hamilton... 
McLennan. 
Hamilton... 

Bosque 

Reno 

Rice 

Hamilton... 
McLennan. 
do 


Johnson 

Riley 

Navarro 

Atchison 

Falls 

Potlawattomie 

Jackson 

Madison— 

Marshall 

Jackson 

Atchison 

Grayson 

Osborne 

York 

Colleton..— 

Atchison. 

Rooks 

Dallas 

Richland. 

Osborne 

Rooks 

Jackson 

Cass 

Dubuque... 

Houston.. 

Dubuque. 

Colleton 

Rice 

Cherokee 

Crawford 

Marshall.... 


State  or  Territory. 


•«*••••••••••••• 


Texas. 

Do. 

Do. 

Do. 
Kansas. 

Do. 
Texas. 

Do. 

Do. 
New  York. 

Missouri. 

Kansas. 

Texas. 

Knusas. 

Texas. 

Kansas. 

Do. 
Illinois. 
Kansas. 

Do. 

Do. 
Texas. 
Kansas. 
Soul  h  Carolina. 

Do. 
Kansas. 

Do. 
Iowa. 
Wisconsin. 
Kansas. 

Do. 

Do. 
Iowa. 

Do. 
Minnesota. 
Iowa. 

South  Carolina* 
Kansas. 
Iowa. 

Pennsylvania. 
Kansas. 


Appendix  66  e. 

Details  relative  to  progress  in  bibliography. 
[Prepared  by  Mr.  C.  J.  Sawyer,  Bibliographer]. 


I.  Sources  of  new  titles. 

Number  of  titles. 

Royal  8ociety,  Catalogue  of  scientific  papers,  vii,  viii.    L.,  1877,  '79 4,488 

Reus*,  Repertorium  comraentationum,  iv,  Physica.  Gott,  1805 1,384 

Poggendorff,  Biographisch  literarisches  Handworterbuch.  Lpz.,1883.  2 volumes.  1,000 

Hellmann,  Repertorium  derDeutschen  Meteorologie.     Lpz.,1883 5,200 

Bibliographies,  catalogues,  &c.,  141  volumes 1,487 

Manuscript  lists  and  bibliographies 1,082 

Periodicals  indexed,  2,203  volumes . 5,697 

Total  added 20,338 

Number  on  hand  JuJy  1, 1884,  about 20,853 

Total  July  1, 1885,  about 47,191 
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II.    INSTITUTIONS   AND   INDIVIDUALS   TO  WHOM   THE  OFFICE  IB  INDEBTED  FOB 

FOBTANT  CONTRIBUTIONS. 

SPECIAL  BIBLIOGRAPHIES. 

Denmark:  Manuscript,  from  C.  Brunn,  librarian  Royal  Library,  Copenhagen. 
German  Empire:  Dr.  Hellmann  has  kindly  permitted  the  incorporation  of  his  admirable1 
Repertorium. 
Japan:  Manuscript,  from  Dr.  E.  Knipping. 
Norway:  Manuscript,  from  Prof.  H.  Mohn. 
Poland:  Manuscript,  from  Dr.  F.  Karlinski. 
Portugal:  Manuscript,  from  J.  C.  de  Brito  Capello. 
Ron  mania:  Manuscript,  from  Dr.  8.  C  Hepites. 
Russia:  Manuscript,  from  Profs.  H.  Wild  and  A.  Woeikot 
Bpain:  Manuscript,  from  Don  C.  Pujazon  and  M.  Merino. 
Styria:  Manuscript,  from  Prof.  R.  von  Miller-  Hauenfels. 

Sweden:  Manuscript,  from  C.  Annerstedt,  librarian  University  library,  Upsala* 
Victoria:  Manuscript,  from  R.  L.  J.  Ellery. 

• 

EXTRACTS  FROM  MANUSCRIPT  CATALOGUES. 

Library  of  the  Deutsche  Seewarte,  from  Dr.  George  Neumayer. 

Library  of  the  Central  A  natal  t,  Vienna,  from  Dr.  J.  Hnnn. 

Library  of  the  Universiteit  van  Amsterdam,  from  Dr.  H.  G.  Rogga. 

Library  of  the  Meteorological  Office,  London,  from  R.  H.  Scott. 

Library  of  Yale  College,  from  Prof.  E.  Loomis. 

Astor,  Boston  Public,  and  Harvard  College  libraries,  from  their  librarians. 

Tbe  librarians  of  the  American  Philosophical  Society,  Academy  of  Natural  Sciences, 
Ridgeway  Branch  of  Philadelphia  Library  Company,  and  the  Mercantile  Library  of 
Philadelphia;  of  the  Peabody  Institute  aud  Johns  Hopkins  University,  of  Baltimore; 
and  of  the  Library  of  Congress,  have  afforded  special  facilities  for  the  collection  of  mate- 
rial. 

Valuable  printed  catalogues  have  been  received  from  the  Nederlandsch  meteorologisch 
Instituut,  Utrecht;  Ufficio  centrale  di  Meteorologia,  Rome;  Osservatorio  di  Capodimonte, 
Naples;  Socitite*  de  Physique  et  d'Histoire  Naturelle  de  Geneve,  through  Prof.  A.  de 
Candolle;  Service  hydrometrique  du  Bassin  de  la  Seine,  Paris,  through  M.  G.  Lemotne; 
Akademie  der  Wissenschaften,  Munich;  Nicolai  Haupt-Sternwarte,  Pnlkowa;  Finska 
Vetenskaps  Societeten,  Helsingfors',  Institution  of  Civil  Engineers,  London;  American 
Philosophical  Society,  Franklin  Institute,  American  Antiquarian  Society,  and  other*. 

MISCELLANEOUS  CONTRIBUTIONS. 

Prof.  G.  J.  Symons  has  added  to  his  original  catalogue  a  large  number  of  anonymous 
titles;  Dr.  Sophns  Tromholt  lias  furnished  a  list  of  titles  on  the  aurora;  Lieut.  Jules  de 
8<'hokalsky,  of  the  Russian  Navy,  has  very  kindly  indexed  for  us  the  complete  set  of  tbe 
Moskoi  Sbornik,  adding  translations  of  titles;  Prof.  C.  Pittei,  of  Florence,  has  contributed 
Italian  titles;  R.  Mueller,  director  of  the  Hydrographic  Office  at  Pola,  an  index  to  their 
publications. 

In  this  country  the  late  Dr.  F.  B.  Hough  furnished  an  index  to  the  contents  of  vol* 
umes  in  his  valuable  library;  Prof.  M.  W.  Harrington  kindly  loaned  his  extensive  card* 
working  index  for  comparison;  Dr.  H.  B.  Baker  indexed  the  publications  of  the  Michigan 
State  board  of  health,  and  many  others  have  assisted  in  this  work  by  short  lists  and  val- 
uable suggestions. 
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APPENDIX   67. 


REPORT  OF  PHYSICAL  LABORATORY  DIVISION  FOR  1884->85. 

The  Chief  Signal  Officer,  United  States  Abmy  : 

Sib  :  I  have  the  honor  to  submit  the  following  report  of  the  principal  operations  of 
the  Physical  Laboratory  Division  for  the  year  ending  June  30,  1885: 

This  division  was  known  as  the  Meteorological  Observatory  np  to  January  10,  1885. 
On  that  day  the  experimental  laboratory,  which  was  in  process  of  formation,  was  con- 
solidated with  it,  the  name  was  changed  as  above,  and  the  writer  was  put  in  charge, 
relieving  Lieutenant  Allen.  Owing  to  this  change,  the  report,  in  so  far  as  it  refers  to  the 
first  six  months  of  the  year,  cannot  be  so  full  and  satisfactory  as  it  would  have  been 
had  Lieutenant  Allen  remained  to  aid  in  its  preparation. 

This  division  is  charged  with  "  the  custody  of  all  meteorological  instruments,  and  their 
examination  and  repair;  the  preservation,  comparison,  and  adjustment  of  standards  and 
substandards;  the  testing  of  all  instruments  issued  lor  station  use,  and  the  determina- 
tion of  their  corrections;  and  with  the  inauguration  of  a  system  of  measurements  of 
atmospheric  electricity,  ground  currents,  and  earth  temperatures,  and  the  supervision 
of  men  assigned  to  this  work.  To  it  may  be  referred  any  questions  involving  experi- 
mental research,  and  especially  those  pertaining  to  the  subjects  of  electricity  and  heat" 
(Instructions  No.  6,  1885.) 

The  total  number  of  instruments  of  all  kinds  received  by  the  division  during  the 
year  was  1,945,  of  which  over  1,600  were  thermometers.  This  number  includes  all  that 
were  purchased  by  the  office  and  all  that  were  returned  from  stations  for  comparison, 
Ac.,  and  a  small  number  received  from  private  individuals.  There  were  issued  to  stations 
and  volunteer  observers  2,045,  and  to  private  individuals  283,  making  a  total  issued  of 
2,328.  Of  the  instruments  issued,  over  1,700  were  thermometers.  This  statement  does 
not  include  wind-vanes  and  rain-gauges,  which  until  recently  were  received  and  issued 
by  the  property  and  disbursing  officer  without  passing  through  this  division. 

During  the  year,  1,858  thermometers  were  compared  with  the  office  standards,  and  a 
correction  card  prepared  for  issue  with  each.  Two  hundred  and  thirty  of  these  com- 
parisons were  made  for  private  individuals.  All  of  the  barometers  issued  were  com- 
pared with  the  standards,  160  barometer  tubes  were  filled  and  boiled,  and  109  barom- 
eters were  repaired.  Most  of  the  self-registering  instruments  kept  in  what  is  known 
as  the  "instrument  room"  have  been  continuously  at  work  during  the  year,  and  con- 
tinuous registers  of  temperature,  pressure,  rain,  and  wind  at  this  office  have  been  filed 
away.  Frequent  comparisons  with  non- registering  standards,  the  results  of  which  are 
noted  on  the  record  sheets,  render  these  records  of  great  value,  and  it  is  only  to  be  re- 
gretted that  the  Service  is  unable  at  present  to  largely  extend  the  system  of  self-reg- 
istry. 

Plans  for  the  improvement  of  the  apparatus  for  the  comparison  of  thermonfeters  are 
now  under  consideration.  Although  the  methods  now  in  use  are  extremely  satislactory 
as  to  the  results  obtained,  the  apparatus  is  rather  crude,  and  its  use  involves  more  time 
and  labor  than  is  actually  necessary.  There  are  still  some  thermometers  in  use  in  the 
service  which  have  not  been  compared  with  the  standards  of  the  office. 

The  work  of  comparison  has  been  carried  on  as  rapidly  as  possible  without  a  consid- 
erable increase  in  the  stock  of  thermometers  carried  by  the  office,  as  it  is  always  neces- 
sary to  issue  instruments  to  take  the  place  of  those  called  in. 

The  improvement  of  the  rain  gauge  used  in  the  service  is  a  subject  to  which  much 
attention  has  been  given  during  the  year.  As  a  result  a  new  model  gauge  has  been  con- 
structed, and,  upon  being  recommended  by  the  board  on  instruments,  has  been  adopted. 
In  the  future  all  gauges  issued  will  conform  to  this  model. 

The  principal  points  of  difference  between  this  gauge  and  the  old  are  a  change  in  the 
material  of  the  collector  and  the  tube  and  a  great  increase  in  the  strength  and  rigidity 
ol  the  same.  The  collector  is  of  heavy  brass,  8  inches  in  diameter,  beveled  on  the  out* 
side  so  as  to  give  it  a  tolerably  sharp  edge.  The  tube  into  which  the  water  flows  is  also 
of  brass,  thick  and  strong,  20  inches  deep,  and  its  diameter  is  such  that  the  ratio  of  the 
area  of  the  collector  to  that  of  the  tube  is  as  nearly  as  possible  ten  to  one.  A  new  stick 
has  also  been  adopted,  graduated  much  more  accurately  than  the  old  and  of  a  different 
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kind  of  wood,  which  shows  the  water  line  much  more  distinctly  and  accurately.  In 
cross  section  it  is  so  made  as  to  be  just  1  per  cent,  of  the  area  of  the  tube.  The  new 
gauges  will  also  be  numbered  and  calibrated,  so  that  a  correction  card  can  be  furnished 
with  each,  and  it  is  believed  that  their  introduction  will  increase  the  accuracy  of  our 
observat  ions  of  rainfall. 

A  new  anemometer-support  has  been  devised  and  adopted,  which  is  believed  to  be  a 
great  improvement  upon  the  old  form.  In  the  new  support  a  cross-bar,  upon  which  the 
anemometer  rests,  is  run  up  and  down  a  T-shaped  bar  of  iron,  by  means  of  a  chain,  with 
which  the  observer  controls  the  motion.  The  cross-bar  is  arranged  to  support  two  ane 
mometers,  so  that  monthly  comparisons  of  the  station  and  extra  instrument  can  readily 
be  made. 

Arrangements  are  also  made  for  the  easy  addition  of  a  third  arm,  in  order  to  facilitate 
comparison  with  anemometers  carried  by  the  inspectors.  The  adoption  of  this  new  .^up- 
port  is  thought  to  be  an  important  step  in  the  direction  of  a  much-needed  improvement 
in  anemometry.  Improvements  in* the  anemometer  itself  are  also  under  consideration, 
which  will  strengthen  its  weaker  parts  and  diminish  the  number  of  damaged  instruments 
annually  returned  to  this  office. 

Experiments  are  in  progress  looking  to  the  substitution  of  an  iron  cistern  with  metal 
plunger  for  the  leather  barometer  cistern  now  in  use.  The  latter  are  constantly  giving 
way  und  the  expense  of  repair  is  considerable. 

The  relative  value  of  spherical  and  cylindrical  bulbs  for  thermometers  has  been  the  sub- 
ject of  experiment  and  consideration.  Tests  of  sensitiveness  have  been  made  in  air  and 
in  water,  and  as  dry  and  wet  bulbs.  In  all  experiments  the  superiority  of  the  cylindri- 
cal bulb  was  demonstrated.  The  subject  has  been  specially  referred  to  Professor  Ferrel 
and  Junior  Professor  Russell,  and  although  no  formal  report  has  as  yet  been  made,  it 
seems  highly  probable  that  the  use  of  the  cylindrical  bulb  in  preference  to  the  spherical 
will  be  recommended.  Should  the  cylindrical  bulb  be  adopted  the  change  can  be  brought 
about  gradually,  and  it  will  also  enable  the  office  to  utilize  a  large  number  of  cylindrical 
bulb  thermometers,  "hygro- tubes,"  so  called,  which  were  called  in  some  time  ago  on 
account  of  not  being  stem- graduated. 

Junior  Professor  Russell,  who  has  had  the  subject  of  the  standard  of  thermometry 
under  consideration  for  two  years  or  more,  has  nearly  completed  a  paper  containing  an 
account  of  his  work  in  detail  and  a  full  discussion  of  the  whole  question.  The  non- 
arrival  of  a  few  thermometers,  specially  made  and  compared  at  low  temperatures  with 
the  Kew  standards,  is  the  cause  of  the  delay  in  forwarding  this  paper  to  the  Chief  Signal 
Officer. 

Reference  has  been  made  from  time  to  time  in  the  report  of  the  Chief  Signal  Officer 
to  the  efforts  of  the  office  to  establish  a  normal  barometer.  The  continued  illness  of 
Junior  Professor  Waldo  has  prevented  the  preparation  of  a  report  which  he  was  expected 
to  make  upon  European  standards,  and  the  comparisons  made  by  him  of  barometers  be- 
longing to  this  office  with  several  of  the  most  important  normal  barometers  of  Europe. 
Little  progress  has  been  made,  therefore,  during  the  year  in  this  direction.  The  model 
constructed  by  Professor  Wright,  of  New  Haven,  has  been  examined  by  the  writer,  and 
steps  looking  to  the  construction  of  a  suitable  cathetometer  have  been  taken.  The  in- 
increased  appropriation  for  the  manufacture  and  repair  of  instruments,  which  became 
available  on  July  1,  will  enable  the  office,  it  is  hoped,  to  carry  out  well-matured  plans 
for  the  erection  of  this  important  instrument. 

The  subject  of  hygrometry  and  the  improvement  of  bygrometric  observations  and  tables 
has  received  the  attention  of  the  office  for  several  years.  In  March,  1885.  Junior  Pro- 
fessor Marvin,  attached  to  this  division,  was  sent  to  Colorado  Springs  and  Pike's  Peak  for 
the  purpose  of  making  a  complete  series  of  observations  at  various  altitudes  with  various 
forms  of  psych ro meter  He  has  made  weekly  reports  to  this  office,  giving  the  results  of 
his  work  in  detail.  The«e  results  have  been  placed  in  the  hands  of  Professor  Ferrel,  to 
whom  the  duty  of  discussing  them  has  been  assigned.  The  work  thus  far  appears  to  be 
eminently  successful.  Professor  Marvin  will  complete  his  observations  on  the  mountain 
about  August  10.  After  his  return  to  this  office  it  is  intended  to  supplement  the  obser- 
vations made  at  Pike's  Peak  and  elsewhere  by  such  experiments  and  researches  in  Una 
laboratory  as  may  seem  desirable. 

A  series  of  four  balloon  ascents  in  the  interests  of  meteorology  were  made  by  Private 
Hammon,  attached  to  this  division,  in  January,  March,  and  April.  The  point  of  depart- 
ure was  in  all  cases  Philadelphia,  the  dates  and  places  of  landing  being  as  follows:  First 
ascent,  January  19,  18&>.  landing  at  Manabawken,  N.  J.;  second  ascent,  March  13, 1885, 
lauding  near  Birdshorough,  Pa.;  third  ascent,  March  27, 1883, 1  Hiding  at  Trcmley.  near 
Railway,  N.  J.;  fourth  ascent,  April  in,  1485,  landing  at  Williamstown,  N.  J. 

The  general  instructions  governing  Mr.  Hammon  in  tb«*c  ascents  were  given  by  Pro- 
fessor Abbe,  in  charge  of  the  study-room  division.  Mr.  Hammon  has  made  a  full  report 
of  this  work  which  has  been  referred  to  Professor  Abbe  for  examination  and  remark. 
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When  the  writer  was  put  in  charge  of  the  work  of  this  division,  two  stations  for  the 
study  of  atmospheric  electricity  had  already  been  established— one  at  Baltimore,  in  con- 
nection with  the  Johns  Hopkins  University,  and  the  other  at  Cambridge,  Mass.,  in  con- 
nection with  Harvard  University. 

The  work  of  the  observer  at  Baltimore/ Private  Park  Morrill,  was  under  the  imme- 
diate supervision  of  Professor  Rowland.  At  Cambridge  the  work  of  Privates  McRae 
and  McAdie  was  under  the  direction  of  Professor  Trowbridge.  At  Baltimore,  by  means 
of  a  Mascart  mirror  electrometer,  a  continuous  photographic  record  of  the  potential  of 
the  atmosphere  has  been  maintained.  Mr.  Morrill,  in  Signal  Service  Note,  No.  XVII, 
has  discussed  the  method  of  observation  and  has  given  the  results  of  some  studies  of  the 
connection  between  variations  in  potential  and  other  meteorological  elements.  Experi- 
ments have  also  been  made  in  the  direction  of  the  improvement  of  the  water-dropping 
collector,  or  rather  the  substitution  of  a  mechanical  collector  lor  the  water  dropper. 
The  latter  is  practically  useless  in  the  winter  season,  and  it  is  believed  that  a  mechanical 
collector  can  be  devised  which  will  be  equally  as  efficient  at  all  times  and  suitable  for 
use  in  all  climates.  Patterns  have  been  made  for  one  designed  at  Baltimore,  and  the 
construction  of  a  model  will  probably  be  undertaken.  Experiments  have  also  been 
made  at  Baltimore  to  determine  the  best  form  of  charging  batteries  for  the  electrometer, 
but  no  definite  conclusion  has  yet  been  reached. 

At  Cambridge  much  attention  has  been  given  to  the  study  of  different  forms  of  elec- 
trometers. Two  instruments  designed  by  Professor  Trowbridge  have  been  made  and 
tested  with  very  satisfactory  results.  Interesting  experiments  have  also  been  made  in 
determining  the  potential  of  the  atmosphere  by  means  of  kites.  These  have  been  used 
in  Cambridge  and  also  on  the  summit  of  Blue  Hill  near  Boston.  At  the  latter  point 
very  high  differences  of  potential  between  the  earth  and  the  string  holding  the  kite 
were  found,  and  some  very  interesting  observations  were  made. 

During  the  progress  of  this  work  at  Baltimore  and  Cambridge  Professors  Rowland  and 
Trowbridge  have  taken  great  interest  in  it  and  much  of  its  success  must  be  attributed 
to  their  hearty  co  operation  with  the  service,  and  to  the  facilities  so  generously  afforded 
by  the  authorities  of  Johns  Hopkins  University  and  of  Harvard  University. 

Recently  the  subject  has  been  taken  up  in  the  laboratory  of  this  division.  No  attempt 
will  be  made  for  the  present  to  secure  a  continuous  photographic  record  as  it  seems  more 
desirable  to  make  at  first  a  thorough  investigation  of  instruments  and  methods.  With 
that  end  in  view  several  electrometers  have  been  ordered,  only  one  being  available  at 
present.  Various  questions  connected  with  collectors,  electrometers,  exposure,  &c,  will 
be  investigated.  When  uniform  and  satisfactory  results  are  attainable  and  by  the  sim- 
plest means,  the  establishment  of  several  additional  stations  in  different  parts  of  the 
country  will  be  recommended. 

The  selection  and  construction  of  suitable  thermometers  for  the  measurement  of  ground 
temperatures  has  received  a  good  deal  of  attention.  Several  forms  of  electric  thermom- 
eter have  been  made  the  subject  of  experiment.  A  careful  test  of  the  thermo-electrio 
method  has  shown  that  it  is  too  uncertain  in  its  results  for  general  use.  A  form  of  re- 
sistance thermometer  has  been  constructed  which  promises  to  give  excellent  satisfaction, 
and  a  new  form  of  differential  resistance  thermometer  has  been  devised  which  seems  to 
possess  many  advantages  over  any  other  method.  A  practical  test  of  these  thermome- 
ters will  be  made  at  an  early  date  which  will  be  sufficiently  prolonged  to  enable  us  to 
decide  with  certainty  upon  their  efficiency. 

There  is  great  and  pressing  need  for  a  suitable  building  in  which  the  work  of  the 
physical  laboratory  division  can  be  concentrated  and  rendered  vastly  more  efficient.  It 
is  now  carried  on  in  several  rooms,  not  connected  with  each  other  and  all  quite  unsuita- 
ble for  the  work  assigned  to  them.  The  constantly  increasing  demands  which  are  made 
upon  this  experimental  branch  of  the  service  can  only  be  satisfied  when  ampler  room  and 
better  facilities  are  afforded.  It  must  constantly  be  a  source  of  regret  that,  in  the  pres- 
ent condition  of  the  division  with  its  limitations  as  to  room  and  facilities,  it  is  impossi- 
ble to  take  up  some  of  the  most  important  experimental  problems  which  arise  in  the 
service. 

Respectfully, 

T.  a  MENDENHALL, 
Professor  and  Assistant-in-charge  of  Physical  Laboratory  Division. 

July  27,  1885. 
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REPORT  OF  OFFICER  IN  CHARGE  OF  PROPERTY  AND  DISBURSING  DI- 
VISION 

Signal  Office,  Wab  Department, 

Washington  City,  July  15,  1885. 

SlB:  I  have  the  honor  to  submit  the  following  statement  of  the  work  of  the  Property 
and  Disbursing  Division  for  the  fiscal  year  ended  June  30,  1885,  as  required  for  the 
Annual  Report  of  the  Chief  Signal  Officer. 

No  changes  of  importance  have  occurred  in  iixe  permmnel  of  the  division  since  last  re- 
port. 

Two  hundred  and  twelve  dollars  and  thirty-five  cents  have  been  received,  during  the 

{ear.  from  the  sales  of  maps  and  bulletins,  as  allowed  by  the  act  of  Congress  approved 
[arch  30,  1874  (section  227,  Revised  Statutes). 

In  the  "settlement  of  accounts  room  "  the  pay  accounts  of  the  entire  corps  have  been 
examined,  prepared  for  settlement,  and  through  this  room  settled,  aggregating  10,278 
accounts. 

The  number  of  accounts  growing  out  of  the  disbursement  of  the  regular  appropria- 
tions expended  by  this  office,  settled  during  the  year,  has  been  7,076,  making  an  average 
number  per  month  of  664.  This  is  caused  by  the  large  number  of  stations  and  the  char- 
acter of  the  accounts  incurred  at  each,  they  being  for  small  items  of  rent,  hire,  Ac, 
which  require  monthly  or  quarterly  payment. 

The  improved  methods  of  administering  the  duties  of  this  division  have  continued, 
and  have  resulted  in  the  gratifying  fact  that  the  accounts  pass  the  very  critical  scrutiny 
of  the  accounting  officers  of  the  Treasury  with  few  suspensions,  and  these  for  mere  tech- 
nical informalities. 

One  of  the  reforms  instituted  by  me  was  to  pay  all  vouchers  by  checks  drawn  to  order, 
in  no  case  to  bearer,  that  mode  being  considered  the  safest,  notonly  of  transmitting  money, 
but  it  also  furnishes  the  assurance  (as  the  checks  have  to  be  indorsed  by  the  person  in 
whose  name  drawn  before  payment)  that  the  money  reaches  the  person  for  whom  in- 
tended. M 

The  advantage  afforded  to  obtain  greater  accuracy  by  having  instruments  compared 
with  our  standards  for  which  no  extra  charge  is  made,  still  continues  to  induce  many 
private  persons,  institutions  of  learning,  Ac.,  to  purchase  instruments  through  this  office, 
and  during  the  year  there  have  been  247  instruments  of  various  kinds  purchased,  repre- 
senting a  total  cost  of  $1,888.55.  These  transactions  have  no  connection  with  the  public 
funds  disbursed  by  me. 

Six  hundred  and  seventy  instruments  of  various  kinds  have  been  purchased  daring 
the  year  for  the  use  of  this  service,  and  1,639  have  been  issued  since  last  report. 

The  average  cost  of  maintaining  each  station  of  observation  during  the  year,  includ- 
ing cost  of  printing  stations  and  additional  cost  of  life-saving  stations,  but  exclusive  of 
the  cost  of  telegraphic  services  and  the  pay  and  allowances  of  the  men  on  duty  at  each, 
has  been  $329.54,  but  this  cost,  as  well  as  that  reported  in  previous  reports,  represents 
only  the  amount  spent  at  each  station,  and  is  therefore  calculated  to  convey  an  errone- 
ous impression;  the  absolute  average  is  about  $1,500  per  annum  for  each  station  (which 
includes  all  expenses,  except  pay  and  allowances  of  the  men). 

The  total  number  of  letters  received  during  the  year  was  37,954,  an  increase  over  last 
year  of  5,445  letters;  the  total  number  of  letters  sent  was  33,330,  and  2,710  indorse- 
ments, an  increase  in  letters  sent  of  4,482  over  last  year. 

In  the  "packing  and  shipping  room"  there  were  18,080  distinct  shipments  made, 
through  the  Quartermaster's  Department,  by  express,  and  by  mail,  with  not  an  article 
lost  in  transit. 

There  were  received,  during  the  year,  5,241  packages. 

The  usual  quantity  of  work  has  been  done  in  the  "  machine  shops,"  in  manutacrur- 
ing  and  repairing  meteorological  and  other  instruments,  and  in  repairs  about  the  office* 

The  "  carpenter  shop"  has  been  kept  busy  in  making  the  necessary  packing  boxes  for 
shipment  of  supplies,  &c,  and  jobbing  and  repairs  about  the  office. 

The ' '  library  "  hns  received  during  the  year  by  purchase,  exchange,  or  gift,  1,037  books, 
and  now  contains  9,743  volumns. 
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The  condition  of  the  appropriations  (disbursed  by  this  office)  for  the  fiscal  year  ending 
June  30, 1685,  with  expenditures  thereunder  and  balances  unexpended  at  the  end  of  the 
year,  with  probable  demands  on  such  balances  as  required  to  be  rendered  by  act  of  Con- 
approved  May  1, 1829,  is  as  follows: 


APFBOPBLA.TKD. 

Observation  and  report  of  storms 9241,000  00 

Expenses  Signal  Service,  United  States  Army 6,000  00 

Maintenance  and  repair  military  telegraph  line - 24,000  00 

Establishing  stations,  Island  of  Nantucket - 40,000  00 


Observation  and  report  of  storms ......  $146,646  OS 

Expenses  Signal  Service,  United  States  Army - 1, 678  87 

Maintenance  and  repair  military  telegraph  line * 10, 768  02 

Establishing  station,  Island  of  Nantucket .. — -. - 

BALANCES. 

Observation  and  report  of  storms 994,453  08 

Expenses  Signal  Service,  United  States  Army 3,421  63 

Maintenance  and  repair  military  telegraph  line ......  4, 231  06 

Establishing  stations,  Island  of  Nantucket 40,000  00 

PROBABLE  DEMANDS. 

Observation  and  report  of  storms - $60,000  00 

Expenses  Signal  Service,  United  States  Army 3, 421  63 

Maintenance  and  repair  military  telegraph  lines 4, 231  08 

Establishing  stations,  Island  of  Nantucket.. 40, 000  00 

On  July  1,  1884,  there  were  employed  in  the  division.  74  men  (40  enlisted  and  34  crr- 
ilians,  the  latter  including  all  messengers  and  laborers) ;  on  June  30,  1885,  there  were 
only  67  men  (35  enlisted  and  32  civilians,  the  latter  including  all  messengers  and  labor- 
ers), showing  a  decrease  of  5  enlisted  men  and  2  civilians. 

At  the  close  of  the  fiscal  year  ending  June  30,  1884,  there  were  60  telegraph  stations 
in  operation,  4  haying  been  closed  during  the  year  ending  June  30,  1885,  and  2  having 
been  added,  making  a  total  of  77  stations  in  operation  on  June  30,  1885,  reporting  to  this 
office. 

The  receipts  from  the  77  stations  during  the  year  were  f  16,389.50,  of  which  the  sum 
of  18,332.63  was  collected  for  and  paid  to  other  lines. 

The  money  value  of  "free  business  "  (official  messages),  if  paid  for,  would  have  bean 
910,695.90. 

During  the  year  5,080  forms  have  been  received  from  the  telegraph  stations  and  ex- 
amined. * 

The  amounts  appropriated  under  the  different  heads  for  the  support  of  the  8ignal  Serv- 
ice, United  States  Army,  for  the  fiscal  year  ending  June  30,  1885,  are  as  follows: 

Legislative,  executive,  and  judicial: 

Regular  clerks,  messengers,  &c...... ..... .  $10,660  00 

Scientific  experts,  clerks,  Ac 1 .. 45,000  00 

Postage-stamps  Postal  Union  countries,  allotted  by  the  Secretary  of 

War 1,080  00 

Stationery,  allotted  by  the  Secretary  of  War 3, 583  34 

Contingent  expenses,  allotted  by  the  Secretary  of  War.... ...  7,017  49 

Rent  of  buildings  for  Signal  Office 7,000  00 

Total 74,340  83 

8undry  Civil  expenses: 

Observation  and  report  of  storms: 

Manufacture,  purchase,  and  repair  of  instruments |5, 500  00 

Telegraphing  reports 136,000  00 

Expenses  storm  signals ..  10,000  00 

Cotton-belt  reports 7,000  00 

Connection  life-saving  stations ............. ^ ..  5,500  00 

Instrument  shelters .  2,000  00 

Rents,  Ac.,  of  offices  outside  of  Washington 40, 000  00 

River  and  flood  reports. - 10,000  00 

Maps  and  bulletins 25,000  00 

Tote! 341,000  00 

Maintenance  and  repair  military  telegraph  lines 24, 000  00 

Stations  at  Nantucket  Island _ 40,000  00 


600  EEPOET   OF   THE   CHIEF   SIGNAL  OFFICES. 

Support  of  the  Army : 

Expenses  Si  gnu  1  Service,  United  States  Army $5, 000  00 

Pay,  &c,  of  the  Signal  Corps: 

Pay  of  officers 30,500  00 

Pay  of  enlisted  men.— 200,000  00 

Mileage  to  officers _ 5,000  00 

Cost  of  telegrams 250  00 

Pay  of  con  tract  surgeon 1,200  00 

Commutation  of  quarters  to  officers 8,208  00 

Total.. 245,168  00 

Subsistence  Department: 

Subsistence  and  commutation  of  rations,  Signal  Corps 155,000  00 

Quartermaster's  Department: 
Regular  supplies: 

Fuel 6,200  00 

Commutation  of  fuel  at  $9  per  month . 23,700  00 

Commutation  ot  fuel  at  $8  per  month 23,  328  00 

Forage  for  animals 3,100  00 

Straw  for  animals — .  217  00 

Straw  for  bedding 46  08 

Stationery  at  Fort  Myer _.  100  00 

Stores  and  repairs  to  heating  apparatus—-*. 600  00 

Lights  at  Fort  Myer 300  00 

Total 57,051  08 

Incidental  expenses: 

Office  furniture,  Fort  Myer,  Virginia 100  00 

Horse  and  mule  shoes  ... 500  00 

Blacksmiths'  and  other  tools 400  00 

Veterinary  supplies ... . 300  00 

Fire  apparatus  and  disinfectants.- 200  00 

Total 1,500  00 

For  interment  of  officers  and  men 200  00 

For  apprehension  of  deserters .... 120  00 

Transportation: 

Materials  and  funds ^— 25.000  00 

Men Z 8i875  00 

Means  of  transportation,  mules , 1,000  00 

Means  of  transportation,  harness 130  00 

Means  of  transportation,  repairs  ,to 500  00 

Total 35,505  00 

Barracks  and  quarters: 

Commutation  of  quarters 84,108  00 

Work  and  supplies  at  Fort  Myer,  Virginia 1,500  00 

Work  and  supplies  on  hospital 300  00 

Total-.. 85,908  00 

Clothing,  camp  and  garrison  equipage: 

Six  wall  tents,  &c 415  80 

Issues  in  kind 4,900  00 

Total 5,315  80 

Medical  Department: 

Medical  attendance,  &a,  officers  and  men 5,000  00 

Medical  attendance,  Ac.,  officers  with  Signal  Corps 100  00 

Medical  and  hospital  supplies,  Fort  Myer..- 700  00 

Medicine  from  depots,  &c 1,000  00 

Material  for  repairs  to  hospital 200  00 

Total 7,000  00 

and  binding  (allotted  by  Secretary  of  War)  about. . .  40, 000  00 

Grand  total 1,017,696  IT 
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The  appropriation  for  fuel  was  not  sufficient  for  oar  stations,  many  of  which,  in  the 
extreme  northwest  country,  require  fires  the  year  round,  and  in  those  latitudes  the 
cost  of  fuel  is  proportionately  high;  the  officers  of  the  service  have  been  allowed,  by 
paragraph  18ol  Army  Regulations,  to  purchase  fuel  at  a  fixed  rate,  the  Government 
paying  the  difference,  but,  by  the  insufficiency  of  the  appropriation  mentioned,  this 
privilege  has  !>een  denied  to  them  for  a  portion  of  the  time. 

As  questions  have  arisen  as  to  the  law  under  which  the  printing  of  the  professional 
papers,  &c,  of  this  service  is  done,  I  would  suggest  that  Congress  l)e  asked  to  appro- 
priate hereafter,  specifically  in  the  appropriations,  both  for  "  mapsaud  bulletin  "  and  for 
''printing  and  binding,'1  using  the  language  of  our  estimates.  (See  pp.  160  and  199, 
Ex.  Doc.  No.  5,  H.  R.,  48th  Congress,  second  session.) 

In  regard  to  my  responsibility  for  the  property  belonging  to  this  service,  I  would  say 
that  under  tbe  present  rules  each  article  purchased  is  taken  up  on  a  property  report 
which  is  rendered  quarterly  to  the  Chief  Signal  Officer  for  transmission  to  the  Third 
Auditor  of  the  Treasury,  so  that  not  one  article,  from  the  merest  trifle  to  the  most  ex- 
pensive instrument  that  is  bought,  but  what  is  carefully  reported  every  three  months 
to  the  accounting  officers  of  the  Treasury;  and  when  it  is  considered  that  the  property 
is  scattered  over  the  United  States  at  all  the  stations  of  this  service,  and  that  frequent 
inventories  have  demonstrated  tbe  absolute  accuracy  of  my  reports,  the  vast  amount  of 
care  required  to  produce  such  a  result  can  be  more  readily  appreciated. 

in  connection  with  the  above  I  would  say  that  the  store-houses  for  the  valuable  in- 
struments and  other  property  at  this  office  are  leaky,  wooden  sheds,  entirely  inadequate, 
insecure,  and  unsafe  for  the  storage  of  valuable  Government  property;  and  as  during  the 
year  a  fire  in  one  of  the  buildings  occupied  by  this  office  came  near  destroying  a  very 
valuable  lot  of  records  (it  did  destroy  considerable  furniture  and  instruments),  I  would 
invite  attention  to  the  estimate,  twice  before  submitted  to  Congress,  for  the  purchase 
of  a  site  and  the  erection  thereon  of  afire-proof  building  for  offices  suitable  for  tbe  uses 
of  the  Signal  Service,  as  per  plan  and  estimate  contained  in  Senate  Ex.  Doc.  No.  152, 
Forty-eighth  Congress,  first  session,  and  would  suggest  that  said  estimate  be  again  sub- 
mitted and,  for  the  reasons  given,  an  appropriation  urged. 

As  Special  Orders  No.  90,  Adjutant-General's  Office,  1885,  relieved  me,  at  my  request, 
on  the  30th  day  of  June,  1885,  from  duty  at  this  office,  it  is  proper  for  me  to  say,  in 
transferring  the  duties  of  my  division  to  my  successor,  that  the  work  is  well  up  to  date, 
except  in  one  or  two  cases  of  indexing  and  in  the  completion  of  tbe  inspection  reports  of 
the  officers  recently  returned  from  inspection  tours;  but  in  these  cases  the  additional 
labor  of  a  complete  inventory  incident  to  the  transfer,  as  well  as  a  somewhat  limited 
force  of  clerks,  are  the  causes. 

I  would  call  to  the  attention  of  the  Chief  Signal  Officer  the  efficient  service  rendered 
me  by  my  chief  clerk,  Mr.  W.  R.  Bushby,  and  the  chiefs  of  subdivisions  and  other  men 
employed  in  this  division.  ^.       * 

They  are,  generally  speaking,  all  good,  deserving  men. 
Very  respectfully,  your  obedient  servant, 

S.  M.  MILLS, 
Captain,  Fifth  Artillery, 
Late  P.  and  D.  Officer,  Sigitid  Service,  U.  S.  A. 

The  Chief  Signal  Offices  of  the  Army, 

Washington,  D.  0. 
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REPORT  OF  OFFICER  IN  CHARGE  OF  EXAMINER* 8  DIVISION. 

Signal  Office, 
Wa*k*ngUm  Ctty,  July  16, 1885. 


Sib:  In  accordance  with  instructions  contained  in  Memorandum  No.  121,  dated 
Office,  July  7,  1885,  I  have  the  honor  to  submit  the  following  report  for  the  fiscal 
ending  June  30,  1885. 

The  examiner's  division,  which  was  instituted  by  Instructions  No.  176,  series  of 
1881,  was  at  the  beginning  of  the  fiscal  year  under  charge  of  First  Lieut  P.  H.  Ray, 
Eighth  Infantry,  Acting  Signal  Officer,  United  States  Army,  and  so  continued  until 
March  6, 1885,  when  I  assumed  charge,  in  accordance  with  Memorandum  No.  35,  dated 
Signal  Office,  March  2,  1885. 

Sergt  Otto  Holtnorth  was  chief  clerk  until  December  20,  1884,  when  he  was  relieved 
from  duty  in  the  division,  Sergt  James  B.  Newlin  being  assigned  to  succeed  him  by 
memorandum  dated  Signal  Office,  December  27,  1884. 

Besides  the  chief  clerk  the  regular  working  force  of  the  division  consists  of  one  civil- 
ian and  one  enlisted  clerk;  but  on  April  29, 1685,  two  additional  men  were  temporarily 
assigned  to  assist  in  bringing  up  the  back  work  of  the  division,  which  at  the  time  I 
assumed  charge  was  in  most  particulars  from  six  to  eight  months  behind.  With  the 
assistance  of  these  men  and  the  steady,  industrious  work  of  the  regular  force  the  work 
(with  a  few  exceptions,  where  irregularities  exist,  which  are  in  course  of  adjustment) 
has  been  brought  up  to  date. 

One  of  these  men  was  relieved  on  June  26  and  returned  to  the  division  from  whence 
he  came,  his  services  being  no  longer  needed,  and  the  other  one  continued  on  duty  as 
the  close  of  the  year. 

The  work  performed  during  the  year  is  briefly  set  forth  in  the  following 


Month. 


1884: 

WUl/antillfMHHMIMMHl 

August 

September. 

October .- 

November 

December 

1885; 

January «. 

February 

March.. 

April 

May.. 

June. 

Total 


160 
68 

103 

0 

13 

48 
185 
152 
111 
124 

29 


859 
288 
161 
867 


806 
800 
819 
898 
868 
145 


•1,012   8,174 


227 
75 
98 


105 
120 


106 
100 
271 
185 
111 


1,844 


474 


298 
294 
222 
849 


190 
288 
281- 
237 
165 


8,455 


t 

•O 

a 

1 


i 


£ 


105 
98 
148 
122 
158 
280 

147 
135 
149 
118 
161 
8 


1,569 


8 


716 


780 
731 


619 

574 
294 
455 


41ft 
201 


6,419 


•  These  figures  do  not,  however,  represent  the  actual  number  of  papers  handled,  as  la 
•very  Instance  (he  returns  and  accounts  are  accompanied  by  numbers  of  ▼oucbers  and  tub- 


Im.l7i1Sitom  one  or  two  *°  upwards  of  a  thousand  In  some  of  the  money  account*  of  Capi.  8L  at. 
uhls.  Fifth  Artillery,  property  and  disbursing  officer,  where  the  number  of  papers  pertainta 
account  has  averaged  about  eight  hundred,  or  about  sixteen  thousand  papers  forth*  twenty  1 
of  his  examined  during  the  year,  which  do  not  appear  as  a  separate  Item  in  the 
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The  duties  of  the  examiner's  division  consist  in  a  careful  scrutiny  of  all  letters  of  au- 
thority (technically  termed  requisitions)  and  vouchers,  and  a  thorough  and  complete  ex- 
amination of  all  money  accounts  and  property  returns  pertaining  to  the  Signal  Service 
previously  to  forwarding  them  to  the  Third  Auditor  of  the  Treasury. 

Formal  letters  of  authority  (requisitions)  for  all  purchases  and  expenditures  are  pre- 
pared by  the  property  and  disbursing  officer  and  sent  to  the  examiner's  division,  where, 
if  alter  examination  they  are  found  to  be  proper  and  according  to  regulations,  they  are, 
if  for  a  less  sum  than  $100,  indorsed  on  their  faces,  "  E.  O.  No.  — .  By  order  of  the 
Chief  Signal  Officer,"  and  signed  officially  by  the  examining  officer;  but  those  for  $100 
and  over  are  signed  by  the  Chief  8ignal  Officer,  and  are  then  given  an  E.  O.  No.  — ,  and 
recorded.  After  being  passed  by  the  examiner,  the  letters  of  authority  are  returned 
to  the  property  and  disbursing  officer. 

In  cases  where  bills  are  rendered  for  amounts  greater  than  the  letter  of  authority  calls 
for,  if  alter  examination  the  account  is  found  to  be  correct,  and  the  additional  amount 
was  inseparable  from  the  amount  authorized,  and  could  not  have  been  anticipated,  the 
letters  of  authority  are,  on  request  of  the  property  and  disbursing  officer,  stamped    In- 
creased, by  order  of  the  Chief  Signal  Officer,  from  $ to  $ , "  and  officially  signecl 

bj  the  examining  officer,  and  are  then  returned  to  the  property  and  disbursing  officer. 

All  vouchers  are  carefully  examined  with  the  original  bills  and  letters  of  authority-, 
and  when  satisfied  that  the  articles  purchased  have  been  delivered,  or  that  the  services* 
charged  for  have  been  rendered,  or  that  payment  has  been  ordered  under  the  signatm^ 
of  the  Chief  Signal  Officer,  where  no  previous  authority  exists,  those  for  sums  of  less  ft,nn 
$100  are  stamped  '  'Approved.  $ — - — .  By  order  of  the  Chief  Signal  Officer,  E.  O.  CTo. 
— , ' '  and  officially  signed  by  the  examiner,  and  are  then  returned  to  the  property  and  dlav> 
nursing  officer  for  payment. 

All  vouchers  for  $100  and  over  when  found  to  be  correct  are  approved  under  the  am* 
tograph  signature  of  the  Chief  Signal  Officer,  and  in  no  case  is  a  voucher  approved  where 
its  amount  exceeds  that  of  the  original  letter  of  authority. 

Telegraph  services  are  rendered  without  formal  requisition,  and  the  original  bills  lor 
the  same,  after  having  been  examined,  corrected,  and  audited  by  the  officer  in  charge  of 
the  telegraph  division,  and  after  having  received  the  approval  of  the  Chief  Signal  Officer, 
are.  together  with  vouchers  prepared  by  the  property  and  disbursing  officer,  sent  to  the 
examiner's  division,  where,  after  proper  scrutiny,  the  vouchers  are,  if  found  correct, 
stamped  for  approval  in, the  same  manner  as  for  other  vouchers. 

All  vouchers  as  well  as  requisitions  are  recorded  in  serial  order,  beginning  with  No. 
1,  at  the  commencement  of  the  calendar  year,  the  purchase  vouchers  being  recorded  in 
the  record  of  purchases,  and' those  for  expenditures  in  the  record  of  persons  and  articles 
hired.  All  money  accounts  of  officers  of  the  service  disbursing  public  money  are  examined 
as  to  their  correctness,  and  to  see  that  all  regulations  of  the  Treasury  and  the  office,  as 
laid  down  in  Instructions  No.  15,  dated  Signal  Office,  March  1, 1885,  are  complied  with. 
All  differences  are  noted,  and  at  the  end  of  the  examination  a  statement  of  them  is  fur- 
nished to  the  officer  accountable,  and  the  account  is  held  until  the  differences  have  all 
been  adjusted. 

The  purchases  pertaining  to  each  account  are  checked  off  on  the  property  return  of  the 
officer  making  them,  to  see  that  everything  is  properly  accounted  for,  and  the  expendi- 
tures on  the  descriptive  lists  of  persons  and  articles  hired,  of  the  officer,  to  be  assured  that 
the  services  charged  for  are  properly  reported. 

The  expenditure  vouchers  of  the  property  and  disbursing  officer  are  checked  off  on  the 
record  of  persons  and  articles  hired  (which  Corresponds  with  the  descriptive  lists  of  per- 
sons and  articles  hired  of  other  officers)  in  this  office,  annotation  being  made  in  connec- 
tion with  each  service,  in  a  column  for  the  purpose,  in  red  ink,  as  for  example,  vis: 
"V.  45—6-25-85. — M.,"  which  indicate  that  the  account  was  paid  on  voucher  No.  45, 
on  June  25,  1885,  by  Capt.  S.  M.  Mills,  and  that  the  voucher  so  paid  pertains  to  his  June, 
1885,  accounts  as  the  date  indicates. 

When  this  has  been  done,  the  services  are  considered  as  reported,  as  per  instructions 
from  the  Chief  Signal  Officer,  dated  February  24,  1885. 

After  differences  have  been  adjusted  and  all  regulations  complied  with  the  accounts 
are  forwarded  by  letter  of  transmittal  to  the  Third  A  uditor  of  the  Treasury,  with  a  state- 
ment that  the  accounts  have  been  examined  and  found  correct 

The  returns  of  officers  responsible  lor  Signal  property  (of  which  there  are  upwards  of 
200)  are  examined  by  seeing  that  all  property  on  hand  at  the  last  return  is  correctly  car- 
ried forward  to  the  next  succeeding  return;  that  all  property  received  (from  whatever 
source)  is  taken  up  and  accounted  for;  that  all  property  dropped  is  done  so  on  proper 
and  legal  vouchers,  and  that  the  amount  on  hand  to  be  accounted  for  is  correctly  stated. 
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When  the  correctness  of  returns  has  been  ascertained  those  for  the  preceding  quarter 
are  forwarded  to  the  Third  Auditor  of  the  Treasury  for  settlement,  and  those  for  the 
current  quarter  held  to  see  that  the  property  on  hand  is  properly  carried  forward  to  the 
next  subsequent  return. 

I  am,  very  respectfully,  your  obedient  servant, 

FRANK  GREENE, 
Second  Lieutenant,  Signal  Corp*,  U.  S.  A. 
The  Chief  Signal  Offices,  United  States  Army. 
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REPORT  OF  OFFICER  IN  CEARQE  OF  PUBLICATIONS  DIVISION. 

Signal  Office,  Wae  Department, 

Washington,  D.  C,  July  1,  1885. 

SiB:  I  have  the  honor  the  submit  the  following  report  relative  to  the  publications 
division  for  the  fiscal  year  ending  Jane  30,  1885: 

The  work  of  the  division  naturally  consists  of  three  distinct  classes  of  labor,  draughts 
iDg,  printing,  and  distribution,  each  of  which  has  been  assigned  to  an  appropriate  sub- 
division, whose  employes  are  specially  fitted  to  perform  their  respective  duties.  XVk« 
general  work  of  the  division  has  been  materially  increased  during  the  year.  This  is  d  ia« 
chiefly  to  the  greater  demand,  both  at  home  and  abroad,  for  the  publications  of  the 
Service,  which  has  necessitated  larger  editions  and  proportional  increase  in  labor.  The 
following  synopsis  of  the  work  perlbrmed  in  the  respective  subdivisions  is  respectfully- 
submitted: 

DRAUGHTING  BOOMS. 

Daring  the  year  the  employes  herein  have  reduced  by  pantograph  2.500  maps,  con* 
Btructed  and  drawn  610  maps  and  charts,  prepared  for  transfer  to  stone  560  maps,  and 
mounted  125  maps;  and  the  sergeant  in  charge  (chief  draughtsman)  has  examined 
and  compared  400,000  maps  and  charts  after  they  had  been  printed.  In  addition  to 
these  meteorological  data,  collected  from  stations  of  observation  distributed  over  the  en- 
tire northern  hemisphere  and  from  vessels  crossing  the  seas,  have  been  entered,  upon 
maps  specially  designed  therefor;  and  isobars  and  isotherms  drawn  thereon  for  every  day 
in  the  year.  Monthly  means  have  also  been  deduced  from  these  daily  observations  and 
charted  for  each  month  in  the  year. 

PRINTING  BOOM& 

The  following  tabular  statement  will  show  the  work  performed  herein: 


Publication. 


Daily  Bulletin  of  International  Ob- 
servations  

Summary  and  Review  of  Interna- 
tional Observations 

Monthly  weather  review. .\ 

Midnight  synopsis  and  special  bul- 
letin  

Professional  papers. 

Signal  Service  notes 

History  of  the  Service 

Tornado  circulars. 

General  orders 

Special  orders - ...... 

Instructions ~ 

Circulars 


No. 
printed. 


184,184 

7,880 
80,800 

152.754 

8,500 

22,650 

5,000 

0,2V) 

44.750 

17,785 

18,000 

13.650 


Publication. 


Post-office  wrappers „.. 

Envelopes 

Forms  (miscellaneous) - 

Letters , 

Letter-heads 

Special  bulletins  (monthly) 

Address  slips 

Cold- wave  circulars 

Advance  annual  reports , 

Instructions   to  special    river    ob- 
servers  

Telegraphic  cipher  river  reports 

Useful  information  for  ship-masters* 
Reports,  Alabama  weather  service ... 
Miscellaneous  paper*. M M 


No. 
printed. 


2,636.900 

570.060 

415,610 

19,000 

8,830 

2.115 

50.400 

18,000 

1,500 

600 

1.000 

3.000 

24.0UO 

56,049 


The  work  in  this  subdivision  shows  a  slight  increase  over  that  of  the  preceding  year, 
and  experience,  better  quality  of  paper,  inks,  &c,  and  closer  attention  to  details  have 
produced  a  marked  improvement  in  its  execution.  Some  new  material  has  recently  been 
added  which  it  is  hoped  will  within  the  coming  year  tend  to  further  advancement  in  this 
respect.  The  blank- work  of  the  office  has  been  so  much  increased  during  the  year  as  to 
have  added  materially  to  the  labor  of  the  subdivsion,  but  it  has  been  handled  promptly 
and  executed  creditably  considering  the  fact  that  the  machinery  in  general  is  old  and 
worn  from  long-continued  usage  and  must  soon  be  replaced. 


606  REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 

There  have,  also  been  lithographed  745,260  bate-maps,  889,823  maps  and  charts  (i 
eellaneous),  119,935  forma  and  blanks  (miscellaneous),  133,380  letters  and  letter-I 

There  has  been  a  decided  improvement  in  the  li.hograph  work  since  my  last  report* 
and  that  now  executed  at  this  office  is  creditable  to  the  service,  and  will  compare  ssvov- 
ably  with  that  of  any  other  department  or  private  firm. 

DISTRIBUTING}  BOOMS. 

• 

The  work  of  this  subdivision  has  been  much  increased  within  the  past  year.  Appft- 
cations  for  the  publications  of  the  Service  have  been  steadily  increasing  in  number  and 
it  lias  now  become  necessary  to  devote  both  considerable  time  and  labor  to  their  consid- 
eration and  also  to  exercise  mnch  discretion  in  action  thereon. 

The  special  feature  of  the  work  of  this  subdivision  has,  however,  been  the  opening  of 
new  records!  which  has  entailed  a  large  amount  of  clerical  and  other  labor,  aa  it  was 
necessary  to  select  from  a  large  number  oi  correspondents,  both  foreign  and  domestic, 
those  who  were  properly  entitled  to  receive  the  fall  series  of  the  respective  publications, 
and  then  to  transfer  both  their  names  and  addresses  to  the  permanent  lists  therefor. 
Much  care  and  discrimination  have  been  used  in  this  work,  and  it  is  believed  that  as 
soon  as  it  has  been  entirely  completed  (which  it  is  expected  will  be  done  at  an  early 
date)  the  system  of  record  will  be  found  convenient,  practical,  and  well  adapted  to  the 
requirements  of  the  division.  The  regular  issue  of  all  curretft  publications  have  been 
made  as  promptly  as  practicable,  and  in  addition  to  these,  surplus  Signal- Service  notes  sod 
professional  papers  which  remained  on  hand  after  the  regular  recipients  had  been  supplied 
were  distributed  as  judiciously  as  possible,  chiefly  among  that  worthy  class,  voluntary 
observers,  who  could  properly  appreciate  their  value,  and  by  whom  it  was  thought  they 
would  be  regarded  both  as  a  slight  recognition  of  their  services  and  an  incentive  to 
future  effort.  The  arrangement  of  the  retained  publications  in  suitable  order  baa  been 
continued  and  the  "  Reserve  Publications  "  are  next  to  be  taken  up  as  soon  as  time  and 
opportunity  permit 

The  division  in  general  is  now  believed  to  be  in  much  better  condition  than  at  the 
close  of  my  last  report.  Without  entering  specially  into  details  I  may  state  that  modes 
of  operation  have  been  adopted  which  are  better  suited  to  the  work  to  be  done  and  which 
have  materially  lessened  the  labor.  The  usual  seriesof  publications  has  been  continued, 
and  while  it  was  necessary,  in  consequence  of  the  greater  public  demand,  to  increase  the 
editions,  due  attention  has  also  been  paid  to  to  their  contents,  the  scope  of  which  has 
been  much  extended  and  the  subject-matter,  it  is  believed,  proportionally  improved. 
There  is  still  ample  room  for  improvement;  but  it  is  thought  that  the  division  aa  now 
organized  will  be  found  capable  within  the  coming  year  of  the  proper  and  creditable) 
performance  of  the  duties  that  may  devolve  upon  it 

The  total  number  of  employes  in  the  division  at  the  close  of  the  year  is  44, 
of  29  enlisted  men  and  15  civilians,  classed  as  follows: 

Clerks 

Draughtsman  in  charge .... 

Draughtsmen . . ..... . . 

Printer  in  charge , . . 

Printers 13 

Lithographers . 

Proof-reader . . . 

Pressman J.....*.. 

rressboy8 .. . 

Stitchers  and  folders  (3  only  on  temporary  duty) 

Engineers .. ... . 

Messengers . . 

Laborers ..... . . 

Total - 44 

S.  M.  MILLS, 
Captain  Fifth  Artillery,  A.  &  0.,  *C.f  fe  eftorye  Publications 

The  Chijef  Signal  Offices  of  the  Abmy. 
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